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SUM MAR Y 0 F FIN DIN G S 
STAFFING AND BUDGET 
The 1978-1979 Environmental Protection budget allocated about 60% of its budget to 
Air Pollution Control, or 88¢ per person in Hillsborough County, while 58¢ per person 
was proposed to be spent on Water Pollution Control, Noise, Energy and Environmental 
Review. 
During 1977 the staff of Hillsborough County Environmental Protection Commission 
averaged 52 persons. Air Quality consumed 56% of their effort, water quality 29%, 
waste water 10%, solid waste 2%, "and miscellaneous about 1% of the total effort. 
CITATIONS! OFFICIAL NOTICES! AND COMPLAINTS 
Twenty Citations were issued during 1977, of which 4 were delivered for air 
violations, 15 for water, and one for noise. 
A total of 150 Official Notices were served by the Environmental Protection staff 
during 1977. 
Complaints received and investigated by the staff of the Hillsborough County 
Environmental Protection Commission amounted to at least 809 citizen calls. 
OVERALL TAMPA AIR QUALITY 
Total air pollution in Tampa, as quantified by the annual Air Quality Index, 
decreased from 1973 through 1976, but started rising again in 1977. 
A new Air Quality Index was inaugurated in Tampa January 1977. This Pollutant 
Standards Index (PSI) has been generally adopted within Florida as well as nationwide 
in order to better standardize citizen exposure and interpretation. This "Tampa 
Smog Index" is explained in detail in Chapter 1 and is available daily (including 
weekends and holidays) for Tampa by telephoning 248-1512 anytime after 11 A.M. The 
recorded message will also explain when the Index is "Unhealthful". During 1977, 
nearly 12,000 calls for the Index have been logged. During June 1977 as many as 
477 calls were logged during a single day. 
During 1977, Unhealthful Days (as classed by the Daily Index) numbered 54, mostly 
due to high ozone levels. 
Total Air Pollution emitted during 1977 was about 692,740 tons. This was composed 
of 38% carbon monoxide, 36% sulfur dioxide, 15% nitrogen oxides, 6% hydrocarbons, 
and 5% particulates. 
SOURCES OF AIR POLLUTION 
At least 104 air pollution point sources in Hillsborough County each emitted one ton 
or more of some pollutant during 1977. 
e 
f · ' {s shown on nlBps (Chapter 2) where size of circles Location 0 major po~nt sources L 
are proportional to emissions. 
Hillsborough County sources emitted the most Sulfur Dioxide and the most Total Air 
Pollution of all Florida counties (projected 1980). Hillsborough County ranked 
second highest for Particulates, Nitrogen Dioxide, and Carbon Monoxide while it was 
third highest for Hydrocarbon emissions. 
The 10 dirtiest counties as ranked by Total Air pollution (1980 projected) were 
Hillsborough, Dade, Escambia, Duval, Broward, Palm Beach, Orange, Pinellas, Polk, 
and Brevard counties. 
Hillsborough County contributes 8.5% of total Florida air pollution (projected 1980), 
as much as from the 32 cleanest counties combined. 
PARTICULATES 
Most of Tampa has been declared "Non-Attainment" for Suspended Particulates because 
4 sampling stations during 1977 exceeded annual State standards for Particulates 
while one (Davis Islands) exceeded short term daily standards on 6 occasions. 
Locations besides Davis Islands exceeding annual standards (60 ug/m3) were Health 
De partment, Hwy 41 and Hwy 60 intersection, and 22nd Street South off Hwy 60. 
Suspended Particulates are the size we breathe into our lungs. 
During 1977 at least 35,000 tons of Particulates were accounted for, and about 54% 
was fugitive dust, ·mainly dust on paved roads re-entrained by traffic. Electric 
Utilities was the source of about 11% of these Total Particulates, Chemical Plants 
5%, Cement Plants 3%, and Land Vehicles 10%. 
Data from the 5 dirtiest Suspended Particulate Sampling Stations was averaged to 
obtain a trAnd 1971-1977. Dirtiest areas improved sharply 1971-1973, leveled off 
near Federal Standards 1973-1975, then improved sharply again 1975-1976 to below 
State Standards, but increased to near or above State Standards during 1977, 
r e sulting in a declaration of "Non-Attainment" for most of Tampa. 
An e stimated 24,000 persons live in areas of Tampa where Suspended Particulate 
air quality is worse than Federal Standards. About 134,000 persons live in areas 
of Tampa where Pa rticulate air quality is worse than State Standards. The Florida 
Sta te Implementation Plan is being rewritten in an attempt to correct this "Non-
Attainme nt" for Particulates in Tampa. 
Dustfall (heavy particle s falling out on property) is another measure of Particulates, 
including mainly the si ze we cannot breathe, but which constitutes a nuisance as 
visible dust . Dustfall is only measured on Davis Islands, where Dustfall has been 
improving annually since 1972 until 1977 when it averaged about 10 tons per square 
mile . 
Sulfate s (particulates formed from Sulfur Diox ide) averaged about 10 ug/m3 on Davis 
Islands, where Sulfate s averaged highest in Hillsborough County. 
f 
PHOTOCHEMICAL OXIDANTS (OZONE) 
Hillsborough and Pinellas Counties have been declared IINon-Attainment" for Ozone. 
The Florida State Implementation Plan is being rewritten in an effort to attain 
the Ozone Standard. Ozone can be controlled mainly by controlling Hydrocarbon 
source emissions. 
Washington State University inventoried natural sources of Hydrocarbons and found 
that nearly 50% of Total Hydrocarbons are naturally caused, and thus cannot be 
controlled. Major natural sources of Hydrocarbons are oak trees, gum, cypress, 
hickory, pines, shrubs, and palmettos; in decreasing order. Naturally caused hydro-
carbons cause "background ozone" levels, to which are added man-caused ozone from 
controllable (man-made) hydrocarbons. 
Anthropogenic (man-caused) controllable hydrocarbons totalled about 43,875 tons during 
1977. Transportation was responsible for about 59% of controllable hydrocarbons, 
Petroleum handling and storage for about 22%, while about 19% came from numerous 
controllable minor point and area sources. 
Ozone was measured at 3 sampling locations in Hillsborough County during 1977. The 
State Standard (80 ppb) was equalled or exceeded during 48 days of 1977 at at least 
one or more of these 3 locations. What could constitute Alert Levels (100 ppb) was 
measured at at least one of these sampling stations during 30 days of 1977. Highest 
measured ozone level was 145 ppb, with second highest measurement of 140 ppb. 
There has been no discernible improving trend in ozone since measurements started in 
1973. 
The wind was always from between west-northwest and southwest when Alert Level ozone 
(100 ppb) was measured. 
NITROGEN DIOXIDE 
The 1977 Emission Inventory showed that 104,000 tons of Nitrogen Dioxide was accounted 
for in Hillsborough County. About 74% was emitted by Electric Utilities, 18% from 
Road Vehicles, and the balance of 8% from smaller areas and point sources. 
Highest Nitrogen Dioxide measured in Hillsborough County was about 72% of the State 
Standard (50 ppb) at Cypress and Dale Mabry (Station 94). 
SULFUR DIOXIDE 
Federal and State Standards for Sulfur Dioxide were not violated in Hillsborough County 
during 1977. 
Long-term trends 1972-1977 show consistent improvement in average Sulfur Dioxide until 
levels are only about one-half the State Standards (20 ppb) during 1977. This im-
provement has been brought about mainly by Electric Utilities switching to lower 
sulfur fuels and raising potentially problem stocks. 
A total of about 245,000 tons of Sulfur Dioxide are accounted for during 1977, of 
which about 91% is emitted by Electric Utilities. 
9 
CARBON MONOXIDE 
Carbon Monoxide State Standards were not exceeded during 1977 where measured. 
estimated 265,000 tons of Carbon Monoxide emissions was calculated for 1977. 
Sources were responsible for about 95% of that total. 
SAMPLING 
An 
Mobile 
Air pollutant sampling was conducted at 87 locations in Hillsborough County during 
1977. Location of sampling stations and pollutants sampled are shown on Maps and 
Tables at end of this Air Section. 
About 72,000 Air Samples are summarized and detailed in this report. 
h 
SUMMARY OF FINDINGS 
GENERAL 
1901 river, stream, and sewage treatment plant samples were analyzed during 1977 for 
up to 49 different types of water pollution resulting in 25,421 individual water 
quality measurements. 
About one-half of these water quality measurements were generated from Bay or River 
samples collected at the regular networks. About one-fourth were collected by the 
sewage treatment plant monitoring program. Non-Routine or Special Study samples 
accounted for the other fourth, including industrial plants, landfills, dredging, 
etc. 
GENERAL WATER QUALITY 
During 1977 Hillsborough Bay was generally undesirable for body contact while Tampa 
Bay was generally good or excellent. 
BACTERIA 
During 1977 Hillsborough Bay near Davis Islands was unsafe for swimming 7 or more 
months. Public swimming beaches on the south side of the Courtney Campbell Causeway 
and at Picnic Island were unsafe for swimming only one month of the year. 
During 1977 all 32 tributary · sampling stations showed bacterial contamination during 
some time of the year with Turkey Creek having the highest fecal coliform average. 
NUTRIENTS 
During 1977 Hillsborough Bay had the highest phosphate concentrations averaging 
between 1.0 and 2.0 mg/l while the lower portion of Tampa Bay was less than 0.5 mg/1. 
Within the tributaries, high phosphate values were measured in Turkey Creek and in 
the Alafia River. 
Since nitrogen was the limiting nutrient in the Tampa Bay Basin, nitrate and Kje1dah1 
nitrogen values must be reviewed in conjunction with chlorophyll data because of the 
uptake of nitrogen by algae. Within the tributaries, Delaney Creek and Turkey Creek 
had high nitrogen concentrations. 
CHLOROPHYLL 
McKay Bay, Hillsborough Bay, Old Tampa Bay northeast of the Courtney Campbell Cause-
way and in the Largo Inlet all averaged 20.0 ug/l or more chlorophyll a. The mouth 
of Tampa Bay averaged less than 5 ug/l. Tributaries which displayed high chlorophyll 
~ concentrations were Sweetwater Creek, the Tampa Bypass Canal and Lake Thonotosassa. 
There were no outbreaks of Red Tide within the Tampa Bay Basin during 1977; however, 
several other non-toxic species of algae did reach bloom proportions. 
i 
OXYGEN RELATIONSHIPS 
McKay Bay and Hillsborough Bay had the highest BOD values averaging 4.0 mg/l or more. 
Northeast of the Courtney Campbell Causeway and the Largo Inlet area of Old Tampa Bay 
averaged between 3.0 and 4.0 mg/l. Conditions improved toward the mouth of Tampa Bay 
with averages less than 2.0 mg/l. Within the tributaries the highest average BOD was 
measured in Turkey Creek. 
The areas of the Tampa Bay Basin which had the greatest degree of oxygen stress were 
McKay Bay, Hillsborough Bay (particularly the mouths of the Hillsborough and Alafia 
Rivers) and Apollo Beach. Within the tributaries, the Tampa Bypass Canal had the 
lowest average dissolved oxygen concentration. 
LIGHT CLIMATE 
During 1977 effective light penetration averages ranged from a low of 21.0 inches in 
Hillsborough Bay to 111.5 inches in the middle of Tampa Bay. Within the tributaries 
the highest turbidity average occurred at Turkey Creek. 
FLUORIDE 
The highest fluoride concentrations occurred in Hillsborough Bay (2.0-2.5mg/l) while 
the mouth of Tampa Bay averaged less than 1.0 mg/l. Within the tributaries, relative-
ly high fluoride values occurred throughout the Alafia River with the highest values 
in the North Prong. 
WATER TEMPERATURE, METEOROLOGY AND HYDROLOGY 
1977 was colder than normal, had only about 60% of normal rainfall, and was cloudier 
and less windy than normal. 
Hillsborough Bay displayed, in general, the highest first maximum temperatures and the 
highest first miminum values. 
WATER POLLUTION SOURCES 
There were 178 active Wastewater Treatment Facilities in Hillsborough County as of 
December 1978. Of these, 35 discharge, 125 use percolation/evaporation ponds , 12 
use spray irrigation, and 6 use other approved methods. 20% discharge to a receiving 
body of water, while 80% use one of the other approved alternatives. 
There were 82 active Industrial Waste Water SourCffias of January 1978. Of these, 
54 were discharging and 28 were not discharging . 
. 
J 
HILLSBOROUGH COUNTY ENVIRONMENTAL PROTECTION COMMISSION 
Air Programs 
The primary goals of the Air Departments of the Hillsborough County Environmental 
Protection Commission are to improve the air quality in Hillsborough County in 
areas where environmental quality is not acceptable and to preserve the air quality 
in those areas where ambient standards are presently being met. 
The Hillsborough County Environmental Protection Commission was established by a 
special act of the Florida Legislature in October, 1967 . Further amendments to 
the Act were made in April, 1972 (Chapter 67-1504, as amended by Chapters 69-1149; 
71-681; 72-563; 73-496; Laws of Florida). This Act provides for the adoption of 
Rules and Regulations which are reasonably necessary for the effective control and 
regulation of air (and water and noise) pollution in the County (Section 5). In 
addition, EPC is charged with the establishment, operation and maintenance of a 
county-wide program of air quality monitoring (Section 8) . 
The rule-making, adjudicatory and governing body for these activities in Hillsborough 
County is the Environmental Protection Commission (EPC) which is composed of all five 
duly elected County Commissioners. 
The Air Program currently operated by Hillsborough County Environmental Protection 
Commission involves a coordination of technical and analytical activities among six 
departments within the Division of Environmental Protection: Air Engineering, Air 
Monitoring, Data Analysis, Laboratory, Complaints and Enforcement. 
In addition, staff members of the Environmental Protection Commission provide an 
effe ctive interface with air program officials in the Florida Department of Environ-
mental Regulation (FDER), and the Atlanta Reg i onal Office of the U. S. Environmental 
Protection Agency (EPA). 
The traditional functions of the Environmental Protection Commission have involved: 
1. Monitoring air quality throughout the County. An Air Monitoring Network 
has been established for the measurement of: Total Suspended Particulates 
(TSP); Sulfur Diox ide (S02); Ozone (03); Carbon Monoxide (CO); Hydrocarbons 
and Sulfates. 
2. Review and Administration of Air Pollution Construction and Operating Permits. 
These permits are officially issued by Department of Environmental Regulation, 
but, through a letter of agreement, Environmental Protection Commission is 
responsible for initial permit application review and recommendations within 
the jurisdiction of the County. 
3. Investigation and Enforcement of violations of both stationary source emission 
limitations and ambient air quality standards. 
4. Inspection of all permitted sources and suspected potential sources of air 
pollution and observation of all tests for compliance of permitted stationary 
sources. 
5. Analysis and interpretation of air pollution data and samples ; and 
k 
6. Annual compilation of a comprehensive inventory of all air pollutant 
emissions in Hillsborough County. 
Recently delineated additional responsibilities have been given to Local air 
pollution control agencies as a result of the Clean Air Act Amendments of 1977. 
Section 172 of the Amendments requires that States must revise the State Imple-
mentation Plan (SIP) for those areas which are presently not meeting the national 
primary ambient air quality standards. These standards for all pollutants, with 
the exception of ozone or carbon monoxide must be attained not later than December 
31, 1982. Ozone and carbon monoxide are primarily transportation-related and long-
term planning efforts will be necessary in order to control ambient levels of these 
pollutants. Accordingly, Hillsborough County may be granted a five-year extension, 
to 1987, of the attainment deadline for 03 and CO, provided certain concurrent re-
quirements are met. 
Hillsborough County Environmental Protection Commission has the lead agency respon-
sibility for drafting the SIP revisions required as a result of the County's 
designated non-attainment status for total suspended particulates and ozone. 
The revised SIP must contain provisions for the review of permit applications for 
new or modified stationary sources and the assessment of their impact on the ambient 
air quality. No major new source is allowed to significantly deteriorate the present 
air quality, and, in the case of standards which are being exceeded, specific control 
strategies must be devised which will assure attainment by the end of 1982. 
Among the strategies to be employed are the application of the "lowest achievable 
emission rate" (LAER) for all new sources and the requirement that all "reasonably 
available control technology" (RACT) be utilized on existing sources. 
In order to qualify for an extension of the attainment deadline for ozone as pro-
vided for in Section 172 (2) (b) (11) of the 1977 Amendments, Hillsborough County 
must: (1) establish a program for analyzing alternative sites, sizes, processes, 
and control techniques prior to the construction or modification of any major emitting 
facility ; (2) establish a specific schedule for implementation of a vehicle emission 
control inspection and maintenance program; and (3) identify other measures necessary 
to provide for attainment of the applicable standard by December 31, 1982. 
In the course of assessing the technical and legal aspects, the staff of Hillsborough 
County Environmental Protection Commission is meeting with representatives of the 
industry, business and conservation interests. This should provide for a better 
understanding to all concerned with what is being considered and why. The input 
received from these meetings is utilized to draft more equitable and cost-effective 
strategies. When the revisions to the SIP for Hillsborough County are essentially 
completed , Hillsborough County Environmental Protection Commission will hold public 
hearing s as a final method of informing the citizens of the County what is being 
proposed and of receiving responsible comments on the new regulations. 
Air Justification 
There are approximately 150 significant industrial facilities located within Hills-
borough County which constitute sources or potential sources of air pollution, in 
addition to minor and indirect sources (e.g., parking lots) and transportation-
related sources of air pollution; these pollution sources require regulation and 
control in order to protect and enhance the air quality within Hillsborough County. 
I 
The United States EPA has designated Hillsborough County as a non-attainment area 
for failure to meet air quality standards for photochemical oxidants and total 
suspended particulates. The Environmental Protection Commission has been designated 
by Governor Askew as the "lead agency" responsible for devising revisions to the 
State of Florida Implementation Plan which will enable Hillsborough County to attain 
those air quality standards now exceeded. The need for the Air Program is also re-
flected by the issuance of a total of 95 citations/official notices regarding air 
pollution, odor and open burning. 
Measurable Air Objectives 
1. Conduct 200 plant inspections to insure compliance with applicable air pollu-
tion emission standards 
2. Conduct engineering reviews of 30 l~pp1ications to Construct Air Pollution 
Sources" to insure compliance with standards of performance for new facilities, 
prevention of significant deterioration and the offset policy, and 80 "Appli-
cations to Operate Air Pollution Sources" to insure compliance with air pollu-
tion control regulations 
3. Develop and recommend revisions to the Florida State Implementation Plan, 
including transportation controls as required, by January 1, 1979 
4. Inspect 48,000 vehicles for levels of pollutant emissions, on a voluntary basis, 
and recommend remedial adjustments/maintenance necessary to reduce such emissions 
to acceptable levels 
5. Monitor ambient air quality of Hillsborough County on a daily/weekly basis 
throughout the year in terms of levels of sulfur dioxide, suspended particulates, 
ozone, carbon monoxide, nitrogen oxides, hydrocarbons, sulfates, lead and dust-
fall at a total of 57 air monitoring sites located throughout Hillsborough County 
(each site station measuring one or more air pollutants) 
6. Compile and publish annual "Air Quality Report for Hillsborough County for 
1978" by October 1979 
7. Investigate an average of 30 citizen complaints/month regarding air pollution, 
including open burning and odor complaints; determine cause of problem and issue 
Official Notices to cease and/or correct pollution-causing activity as required 
8. Enforce agency rules and regulations by issuance of Citations to Cease Pollution 
and/or Notice to Correct Violations and follow-up by means of administrative 
hearings and court proceedings as necessary 
Water, Noise, Energy Programs 
The mission of the Water, Noise, and Energy programs is to protect and preserve the 
public health, safety and welfare by controlling and regulating those activities 
which cause or may reasonably be expected to cause pollution or contamination of 
water, soil and property, or cause excessive and unnecessary noise; conserve and 
manage the energy resources in Hillsborough County. 
Water, Noise, Energy Programs Justification 
There are approximately 100 industrial operations and 200 domestic wastewater treat-
m 
ment facilities within Hillsborough County which constitute sources or potential 
sources of water pollution, in addition to such non-point sources as stormwater 
run-off; these pollution sources require regulation and control in order to protect 
and enhance the water quality within Hillsborough County. Continuing water monitor-
ing indicates that poor water quality exists in some areas of the waters of Hill-
borough County. The existence of water pollution problems is also reflected by the 
issuance of 69 citations/official notices for violations of the Environmental Pro-
tection Act and/or Rules in 1977 . Noise pollution control is needed in view of the 
increasing noise levels which result from industrial/population growth, as evidenced 
by a total of 88 noise complaints received in 1977. Whereas energy conservation 
represents a meaningful, immediate and appropriat e County response to the energy 
problem , the Board of County Commissioners passed a resolution on June 22, 1977, 
adopting an Energy Policy for Hillsborough County which assigned the responsibility 
for devising an energy plan to the Environmental Protection Commission. 
Water Program Measurable Objectives 
1. Conduct 2150 inspections/year of 200 domestic/100 industrial wastewater treat-
ment facilities to insure compliance with applicable wastewater discharge limi-
tations 
2. Conduct eng ineering reviews of 278 operating/construction permit applications 
to insure compliance of proposed and e x isting domestic/industrial wastewater 
tre atment facilities with county and state water pollution control regulations 
3 . Monitor all domestic/industrial wastewater treatme nt faciliti e s b y 420 samplings/ 
year to provide for compliance testing for construction and operating permits 
4. Monitcr the ambient wat e r quality of Hillsborou gh County lakes, streams, rivers 
and bays by monthly sampling at 76 sampling stations with an average of 19 
samples collected / week for subsequent analy ses for BOD, bacteria, dissolved 
and suspende d solids, turbidity, nutrients and approx imately 30 other parameters 
5. Investigate 216 citizen complaints/ year re garding water pollution, determine 
cause of pollution and issue 60 Official Notices and 15 Ci t ations to cease 
a nd/or correct pollution-causing activity as required 
6. Compile and publish annual "Water Quality Report for Hillsborou gh County for 
1978" by October 1979 
Noise, Energy, and Environmental Review 
Measurable obj e ctiv es include: 
1. Perform a projected average of 15 nois e monitoring surve ys/month of actual 
and/or potential high noise level sources with sound level measuring instru-
mentation 
2. I nvestigate an average of 10 noise complaints/month, determine whether appli-
cable noise standards are being exceeded and issue official notices to cease 
and/or correct noise-causing activity as required 
3. Complete energy flow model of Hillsborough County, maps of natural energy sub-
s y stems and final report of the energy b asis study by March 1, 1979, working 
n 
in conjunction with the University of Florida Center for Wetlands. 
4. Insure that future growth and development will not have a detrimental effect 
on the environment by performing environmental reviews of proposed major 
residential/industrial developments such as dredge and fill applications 
(comments to Florida Department of Environmental Regulation), subdivision 
plat reviews (comments to Hillsborough County Planning Commission), develop-
ment of regional impact applications (comments to Building and Zoning De-
partment), phosphate mining applications and operational records (to County 
Development Department), HUD Community Development proposed projects in 
Hillsborough County (comments to HUD) 
Environmental Costs 
Total costs for Air, Water, and Environmental Pollution Control in Hillsborough 
County are graphed (Figure 0-1) 1971 through 1979. This figure also shows that 
Environmental Control costs totaled $1.46 per person in Hillsborough County as of 
January 1979, of which 88 cents per person was spent on Air Pollution Control and 
58 cents per person was spent on Wa ter, Noise, Energy, and Environmental Review. 
Citations 
A primary tool in enforcement is the Citation. A Citation can be issued whenever 
a party is discovered violating Hillsborough County Environmental Protection Com-
mission Rules. A Citation requires the party to develop a compliance schedule in-
volving methods to correct the problem and timetables for accomplishment. The 
Citation is lifted when the party is in compliance and the original problem is solved. 
There were 4 Citations (Table 0-1) issued by the Hillsborough County Environmental 
Protection Commission for violation of Air Rules during 1977 and 15 Citations were 
issued for violations of Water Rules. In addition there was one Citation issued 
for noise. 
Official Notices 
Official No tices are formal notices of violation delivered personally in writing 
to a party found breaking the Rules of the Hillsborough County Environmental Pro-
tection Commission. An Official Notice is usually issued immediately for more 
minor violations to infrequent offenders, but these may lead to issuance of a for-
mal Citation at a later time or date. A total of 150 Official Notices were served 
by the Environmental Protection Staff during 1977. 
The Official Notice is followed up by a field inspection v isit to assure non-
repetition of the offense. 
Complaints 
Complaints received and investigated by the Hillsborough County Environmental 
Protection Commission during 1977 numbered 809. There were 242 air complaints, 
233 water complaints, 122 noise complaints, 126 odor complaints and 86 general 
nuisance complaints. 
Pollution Control Eguipment Costs 
A review of 1977 air pollution source construction permits revealed that about 
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$1,710,406 was being allocated for air pollution control equipment during 1977. 
Air Index Inquiries 
At least 12,024 telephone calls were received on the special Daily Air Quality 
Index telephone during 1977. Peak telephone inquiries were during June and July 
when nearly 3000 calls were logged monthly. 
Table 0-1 
CITATIONS 1977 
Date Violator Noise Air Water 
1/13 
3/16 
4/11 
4/11 
4/18 
4/29 
5/13 
6/14 
6/14 
6/14 
6/29 
8/11 
8/11 
8/29 
8/30 
8/30 
9/20 
10/20 
10/26 
11/29 
Walter Radd 
East Bay Raceway 
Morgan Construction Co. 
Plymouth Builders, Inc. 
Specialty Restaurant Co. 
Fla. Dept. of Agriculture 
Fla. Steel (Amend. 12/15/76) 
J. F. Lifsey, Jr. 
Charles & Mary Stowers 
Frank & Lillias Bartke 
Paul & Geraldine Austin 
Purex Corp. 
Wallace Chemical Co. 
Brewster Phosphates 
Florida Dairy 
Ziebart Auto-Truck Rustproofing 
L. L. & Marion Esser 
pancho Villas Apartments 
Florida Sip, Inc. 
Sucorn, Inc. 
q 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
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AIR QUALITY 
INTRODUCT ION 
Air Quality data gathered by the Hillsborough County Environmental Protection 
Commission is submitted monthly to the Florida Department of Environmental 
Regulation, who in turn, submits it to the Environmental Protection Agency. 
This data is used by all three agencies to determine the need for Air Quality 
Maintenance Plans, State Implementation Plan revisions when air standards 
are being violated, Transportation Control measures when certain transportation 
related air pollutants exceed or are predicted to exceed standards, and 
Nonsignificant Deterioration determinations and reclassifications. This data 
is also available to the public. 
This data base must be completely reliable so that Plan Revisions are not 
founded on erroneous assumptions. A continuous Quality Control Program and 
verification procedures assure top quality and sufficient air data for decision 
making and modeling purposes. Representativeness of the data assures lack of 
bias and explains nearby source effects. 
Air Quality is often modeled to determine present and future impacts on the 
environment. Calibration of these models requires input of reliable sampling 
averages, standard geometric deviations, sampler locations , source locations 
and emissions as well as stack characteristics, and projections of emissions. 
Much of this type of information is included in this report . 
Primary Air Quality standards for Particulates and Ozone were exceeded frequently 
at one time or another during 1977 in Hillsborough County. It has been estimated 
that about 24,241 persons lived in areas where Primary Particulate Standards were 
being exceeded during 1977 in Hillsborough County while as many as 133,658 persons 
lived where Secondary Particulate Standards were also being exceeded. 
This report summari zes at least 71,839 air pollutant samples collected at almost 
87 sampling stations. Enclosed maps attempt to depict the cleaner and dirtier 
areas of Hillsborough County, while data summaries show where and how often air 
quality standards were exceeded during 1977. 
? -' 
The public has no choice about breathing the air of Hillsborough County. 
Consequently air over this county should be considered public property for 
the benefit and enjoyment of its citizens, and not as a pollution sink for 
industry. In the long run, the public pays for damages to its health and 
welfare , and eventually pays for air pollution control equipment through 
product purchases or taxes. The purpose of this publication is to keep the 
public informed as to the current Air Quality in Hillsborough County, as well 
as progress towards its improvement. 
Future Air Quality reports for 1978 and subsequent years will outline progress 
toward achievement of Clean Air in Hillsborough County by the prescribed 
deadlines. 
(' 
Air pollution can be harmful to health. It hits hardest at the lungs. By 
causing the air passages to constrict, it makes breathing more difficult. 
By attacking the body's defenses, it leaves a person more susceptible to 
infection. And it contributes to the development of chronic lung diseases. 
So air pollution can be a factor in colds and other acute respiratory 
infections and--even more importantly--in emphysema, chronic bronchitis, 
asthma, and lung cancer. 
Furthermore, air pollution affects other parts of the body--eyes, head, 
skin, stomach, and heart. It is particularly dangerous to already 
vulnerable people--children, the e lderly, and thos e suffering from heart 
and lung diseases . When it's heavy enough, it can e ven kill. 
Air pollution can corrode metal and erode stone. It can make paper brittle, 
leather disintegrate, and rubber crack . It makes everything dirty. 
Air pollution is not confined to the city, either. It has been known to 
cripple and even kill cattle. Laboratory exper iment s indicate that it can 
cause chickens to lay fewer eggs, sheep to have a thinner coat of woo l , 
and cows to give less milk. 
Farmers suffer greatly from the damage wrought by air pollution. They have 
seen it mar or totally kill vegetables, flowers, grains, and trees. Air 
pollution can injure vegetation as much as a hundred miles away from the 
source of the pollution. 
It is estimated that damage to health, property, materials, and vegetation 
is costing 20 billion dollars a year in the United States. 
Several processes contribute to air pollution. One is evapora tion--of liquids 
like gasoline. Another is attrition--activities like grinding or drilling. 
But most air pollution comes from combustion--in furnaces, vehicles , 
incinerators, and open dumps. 
These processes take place primarily in: Automobiles and other moving 
vehic les; Furnaces burning fuel for heating and making electricity; 
Containers or places for burning waste; Industrial activities, including 
cement making, grain handling, kraft paper pulping, petroleum refining 
and storage, metal smelters and mills, fertilizer production, and many 
forms of chemical manufacturing. 
The air we breathe is polluted mainly b y : Su lfur ox ides (mostly from 
burning coal and fuel oil); Carbon monoxide (primarily from automobile 
engines); Hydrocarbons (also from automobiles, for the most part); 
Particulates (from almost everything we do or make); Nitrogen oxides 
(mainly from automobiles and steam power plants); Fluorides (from 
fertilizer and aluminum manufacture, smelting, and the production of 
ceramic~; Ozone (the result of the action of sunlight on auto exhaust 
fumes); and Lead (from smelters, pigment-making plants, and, as an additive 
to gaso line, auto exahusts). 
The Environmental Protection Agency has also set Federal air quality 
standards. These determine what amounts of specific pollutants are 
allowed to be present in the air. So far, the pollutants named are sulfur 
dioxide, carbon monoxide, hydrocarbons, nitrogen oxides, particulates, and 
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photochemical smog. 
The agency also limits emissions from certain categories of stationary 
sources. Some of the categories named are steam power plants, sulfuric 
acid plants, nitric acid plants, portland cement plants, and municipal 
incinerators. 
The main job of limiting pollution at the source belongs to the State 
and local programs. They have to set emission limits that can attain 
the Federal air quality standards. The S tates and local programs may 
also impose stricter standards than the Federal ones as Florida has 
done. And the States are responsible for enforcing these limits and 
standards, although at least partial surveillance and enforcement takes 
place at the local level. 
Th e citizen can help fight air pollution by finding out what air pollution 
control laws and regulations are in effect in the community . Obey them. 
Re port possible v iolations. 
Participate i n public hearings related to regulations or variances. 
Work with others for less polluting solid waste disposal , such as 
electricity -producing , pollution-controlled refuse incinerators. 
Join the fight for an adequate public transit system. It can mean the 
beginning of cle an air in most cities. 
Make sure the air pollution control devices on y our car are working 
properly . Don't burn trash. 
Practice s e lf-re straint. Kee p y our house heat and air conditioning low. 
Use y our e lectrical appliances as s eldom as possible. Use your car only 
when y ou must. 
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Chapter 1 
GENERAL AIR QUALITY 
Annual Air Quality Index 
The Annual Air Quality Index is based upon the Se condary Air Quality Standards, 
adopted by both the State of Florida and Hillsborough County. 
This Annual Index is a measure of Tampa's air quality and incorporates the air 
quality standards which were met or ex ceeded. These standards were set to protect 
the public health and welfare from any known or anticipated adverse effects from 
air pollution in the outside air. 
The Annual Index combines the five major air pollutants and measures each against 
short and long-term standards. Data from Davis Islands and/or downtown Tampa was 
used to determine this Annual Index. 
A total Index value of 3 or higher indicates that at least one Air Quality Standard 
has been e xceeded. Any individual air pollutant index greater than "one" indicates 
that air pollutant standard was exceeded at least once. Fo r a more complete dis-
cussion of this Index , see "1972 Environmental Quality ", U. S. Government Printing 
Office. 
A yearly summary of Annual Air Quality indices for Tampa for each pollutant and one 
for total air pollution follows. These are also graphed in Figure 1-1. 
Pollutant 1971 1972 1973 1974 1975 1976 1977 
Suspended Particulates 1. 78 2.56 2.36 2.10 1. 25 0.95 1. 53 
Sulfur Diox ide 2.38 2.92 3.12 2.06 1. 02 0.73 0.48 
Ozone 0.61 1.06 1. 70 1. 94 1. 60 1. 46 1. 57 
Carbon Monox ide 1. 24 1.72 1.72 0.99 0.93 0.99 0.99 
Nitrogen Dioxide *(0.72)*(0.67) * (0.44) 0.48 0.54 0.52 0.49 
Total Air Pollution 3 . 36 4.43 4.62 3.69 2.51 2.19 2.50 
,', (E s t ima ted) 
1974-1977 Trends in Index Pollutants 
On Davis Islands or in downtown Tampa (some of the most polluted areas in Hills-
borough County), sulfur diox ide has shown considerable improvement, partly due to 
increased use of lower sulfur fuel, some stack height increases, and possibly more 
favorable meteorology. Ozone improved 1974 to 1976 but increased during 1977; par-
ticulates showed considerable improvement until 1977; trends in carbon monoxide 
leveled off while nitrogen dioxide levels increased slightly. 
Total Air Pollution Trends 
Total Air Pollution incre ased gradu a lly f r um 1971 thru 1973; showed considerable 
improveme nt 1973-1976, f a lling to the best overall air quality measured during 
1971-1976; t he n incr eas ed during 1977. 
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Figure 1-1 graphs individual pollutant trends 1971-1977 as well as trends in Total 
Air Pollution. 
Introduction 
TAMPA AIR POLLUTION INDEX 
(PSI: POLLUTANT STANDARDS INDEX) 
A major concern in the field of air pollution control is how to best report daily 
air quality to the public. A joint report by the Council on Environmental Quality 
and the Environmental Protection Agency indicated that of the 55 largest U. S. 
metropolitan air pollution control agencies, 33 used an air pollution index. With 
two minor exceptions, no two indices were found to be exactly the same. 
To relieve this public confusion, EPA devised the Pollutant Standards Index (PSI), 
which creates a uniform method of reporting daily pollutant values in a health-
related manner. It advises the public on a daily basis of any possible adverse 
effects due to pollution. 
There are several drawbacks to the PSI. One problem is that this does not take 
into consideration the adverse effects associated with the combinations of pollu-
tants (synergism). For example, some pollutants when combined lessen the impact 
of each other, whereas others in combination compound the problem. 
In addition, the index emphasis is upon acute health effects occurring over very 
short time periods (24 hours or less) rather than chronic effects occurring over 
months or years. 
The index should not be used for ranking urban areas in terms of the severity of 
their air pollution problems. Such rankings require the use of many other kinds of 
environmental data not incorporated in the index . 
In order to err on the side of public safety, the index stresses reporting stations 
with the highest pollutant concentrations and assumes that other unsampled portions 
of the community will also experience high concentrations. 
The Pollutant Standards Index serves as an interim solution until a more meaningful 
air quality index can be created. 
As of January 1, 1977, Hillsborough County Environmental Protection Commission began 
utilizing the Pollutant Standards Index (Tampa Air Pollution Index). The mdex is 
calculated daily (including Saturdays, Sundays, and holidays) and is available be-
tween 1100 and 1200 to the news media and general public. The daily index can be 
obtained by telephoning Tampa: 248-1512 anytime day or night, although 
the latest index may not be available until nearly noon on the tape recording. 
Index Explanation 
The index presently includes five pollutants: carbon monox ide (CO), sulfur dioxide 
(S0 2), Total Suspended Particulate matter (TSP), photochemical oxidant (03), and 
nitrogen diox ide (N02). Breakpoints were established according to Primary National 
Ambient Quality Standards (NAAQS) and Air Pollution Episode Standards (Alert, Warning, 
and Emergency). Because of the structure of the index, any pollutant identified in 
the future for which NAAQS, Federal Episode Criteria, and Significant Harm Levels are 
6 
adopted can be added without modifying the basic form of the index . 
A calculation is performed relating actual air pollution concentrations to a nor-
malized (index ) number. For example, PSI equals 100 when the NAAQS for each pollu-
tant is reached, while PSI equals 500 when the Significant Harm Level for each 
pollutant is reached. The normalized number should be easier for the general public 
to understand because it does not require one to know specific NAAQS concentrations 
or the many different Federal Episode and Significant Harm Levels. 
The first index breakpoint separates the descriptor categories "good" and "moderate". 
For CO and 03, the first breakpoint was chosen at 50 per cent of the primary NAAQS. 
In the case of TSP and S02, concentrations equal to their respective primary annual 
NAAQS were chosen because the frequent occurrence of values greater than these con-
centrations could lead to violations of their respective annual NAAQS. This ex-
plains the potential for public confusion which might arise from a preponderance of 
days reported as "good", followed by the report that the stated annual hea1th-
related standard has been violated. 
Air pollution levels between the short-term primary NAAQS and Alert level for TSP, 
S02, and CO and 200 ppb for 03 are deemed "unhealthful", because mild aggravation 
of respiratory symptoms in susceptible persons and irritation symptoms in the 
healthy population occur at some point between these concentrations. N03 is not 
reported until concentrations exceed the Alert level because no short-term NAAQS 
has been established. In the case of ox idant, 200 ppb was used as the PSI break-
point for the descriptor words "unhealthful" and "very unhealthful" because it 
appears to be more consistent with the descriptor words than the suggested adminis-
trative Alert level of 100 ppb. 
Air pollution concentrations above the Alert level but below the Warning level are 
classified as "very unhealthful", while concentrations above the Warning level are 
"hazardous". 
Reporting the Index 
Since each pollutant is examined separately by comparing its measured concentration 
with the NAAQS, the Episode Levels, and the Significant Harm Level, each pollutant 
can be reported separately. As a minimum, the pollutant with the highest index 
value is reported to advise the public of the worst air pollution to which it is 
exposed. On days when two or more pollutants violate their respective NAAQS--that 
is, have PSI values greater than 100--each of the pollutants is reported. The index 
values of the other pollutants may also be reported for completeness. \~en the air 
pollution level is reported as "unhealthful", "very unhealthful" or "hazardous" 
cautionary statements are used. In addition the generalized health effects state-
ments are used. 
In the case of TSP and S02, short-term secondary air quality standards also ex ist 
below their primary NAAQS. According to PSI, if their short-term secondary NAAQSs 
are violated, the concentrations would be classified as "moderate". When issuing 
an index on these days, no advisory is issued, however, it is mentioned that the 
secondary standard has been exceeded. 
Air Pollution Advisory 
When ambient concentrations of ozone, sulfur diox ide and suspended particulate ex-
ceed the secondary standard, an air pollution advisory is issued for that day. 
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Advisory procedures differ for the various pollutants depending on sampling methods 
and frequency of operator checks. 
I. OZONE 
Hillsborough County Environmental Protection Commission operates a continuous ozone 
monitor at 1900 Ninth Avenue which lends itself to frequent and regular concentra-
tion checks during the peak ozone season. Another ozone monitor is located at Davis 
Island. This monitor is checked daily both morning and afternoon. More frequent 
checks occur during high ozone concentrations. 
An air pollution advisory for Hillsborough County is issued when ozone concentrations 
reach 80 ppb or higher for more than one hour. 
If ozone concentrations are 100 ppb or higher for 12 hours or more, Florida's De-
partment of Environmental Regulation may issue an air pollution alert. 
Advisories will not be issued on weekends or holidays. High ozone values will be 
reflected in the daily pollution index. 
II. PARTICULATE 
Total Suspended Particulate is measured daily at Davis Island for the air pollution 
index. The sampler operates 24 hours from midnight to midnight. If the daily hi-
vol exceeds 150 ug/m3 an air pollution advisory is issued for Hillsborough County. 
III. SULFUR DIOXIDE, CONTINUOUS 
Sulfur dioxide is measured continuously at several locations throughout the county. 
The S02 analyzer at Davis Island is checked daily, morning and afternoon. The 
secondary standard for S02 is 500 ppb for a 3-hour average and 100 ppb for a 24-
hour average. When either of the S02 secondary standards are violated an air pollu-
tion advisory is issued. 
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INDEX HISTORY 
1975-1976-1977 
Good Days Moderate Days Unhealthful Days 
1975 1976 1977 1975 1976 1977 1975 1976 1977 
-- -- -- --
Jan. 9 2 11 22 28 20 
Feb. 8 7 19 25 20 1 1 1 
March 11 1 3 20 29 26 4 2 
April 3 22 14 22 5 1 8 
May 3 1 4 19 20 17 9 16 10 
June 14 5 0 14 16 14 2 10 16 
July 9 4 6 22 18 20 9 5 
Aug. 5 4 22 24 25 8 2 9 1 
Sept. 6 8 6 24 21 20 2 4 
Oct. 9 10 5 18 20 20 4 1 6 
Nov. 8 17 6 22 13 23 1 1 
Dec. 9 15 18 22 16 13 
Year 94 67 88 248 245 223 23* 54* 54* 
*Most1y due to ozone 
MONTHLY AVERAGE OF PSI VALUES AND MAXIMUM DAILY INDEX VALUES 
1977 
MONTH AVERAGE MAXIMUM 
--
January 53 75 
February 69 244 
March 71 113 
April 89 138 
May 87 137 
June 94 150 
July 69 146 
August 46 104 
September 71 125 
October 73 117 
November 65 125 
December 47 94 
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Chapter 2 
SOURCES OF AIR POLLUTION 
Po int and Area Sources 
Air pollution can be emitted by Point Sources or Area Sources. Point Sources are 
usually specific industries from which air pollution is emitted directly via stacks 
or as f ugitive dust from building openings, piles of material, or from generally 
dusty areas. Area Sources are combined small Point Sources such as highway vehicles, 
sma ll boilers, aircraft, etc. 
1977 Point Air Emissions 
Annual air emissions as Particulates, Fugitive Dust, Sulfur Dioxide (S02) , Nitrogen 
Dioxide (N02) , Hydrocarbons· (HC) , and Carbon Monoxide (CO) were calculated in tons 
per year by the Hillsborough County Environmental Protection Commission Air En-
g ineering Department for 1977. 
Names, ID numbers, and tons of each air pollutant are tabulated (Table 2-1) for 104 
Point Sources emitting at least one ton of some air pollutant. 
Maps showing locations of the major Point Sources of Particulates (Figure 2-1), 
Sul f ur Dioxide (Figure 2-2), and Nitrogen Diox ide (Figure 2-3) contain circles 
having areas proportional to total air pollutant emissions. These maps show 
graphically that Tampa Electric Company's Big Bend plant is by far the largest 
sing l e Po int Source of Particulates, Sulfur Dioxide, and Nitrogen Dioxide. 
1977 Ar ea Sources 
Area Sources arc discus sed in greater detail in Chapter 3 (Particulates), Chapter 5 
(Hydrocarbons), and Chapter 7 (Sulfur Dio x id e) . 
The larges t 1977 Area Source of Part iculates was Dust from Paved Roads (55.7% of 
the total). This dust settles on the road from cars, shoulders, and many other 
sources and is r esuspend ed b y traffic. 
The l a r gest 1977 Area Source of Sulfur Dioxide was Transportation (about 4.2% of the 
total). 
The l a r ges t 1977 Area Sources of Hydrocarbons were Natura l Emiss i ons (a preliminary 
es timate of about 57.4% of the total). Na tural Emissions of Hy drocarbons from in-
digenous specie s ve ge tation were measured by Wash ing ton State University in the Tampa 
Bay Are a . Largest species emitters were Gum and Cy press trees, Pine trees, Palmettos, 
Oak a nd Hickory and Shrubs. Mangroves, Citrus, Pastures and Bay Waters were only minor. 
hydrocarbon emitters. The concern for hydrocarbons was centered around the pro-
duction of ozon e as a by -product of hydrocarbon. 
Hi llsborough County Emissions 
Comparable estimated air emissions for 198 0 from all Florida counties were available 
from the F lorida Sulfur Ox ides Study. 
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PARTICULATE EMISSIONS 
MAJOR POINT SOURCES 
HILLSBOROUGH COUNTY 
--.--_._-. 
Tons*/Year No. Source 
141 38 Hookers Point 
863 39 Big Bend 
692 40 Gannon 
356 42 Tampa Incinerator 
250 45 Thatcher Glass 
132 75 Borden 
Proportional to Emissions 
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PLANT 
CITY 
• 75 
I 
. 
I 
I 
I 
-_.-
Tons*/Year 
255 
2087 
1567 
832 
106 
217 
NEOS 
10 NAME 
1 Globe-Union Inc. 
2 Cast Me tals Corp. 
5 Cen . Phos. Inc . 
6 Jos. Schlitz Brew. 
8 Gard inier Inc. 
9 Tpa Wa ter Works 
14 Eas t. Assoc . Term. 
16 Edwards TB Hasp . 
18 General Por tland 
19 Ralston Pur ina 
20 Fla. St eel Corp. 
21 Exxon Co. 
22 Exxon Co. 
23 MRI Corp . 
24 IMC Corp. 
25 Kaiser Agr. Chern. 
26 Singleton Packing 
27 Mineral Aggrega tes 
28 Nat. Gypsum 
29 Nitram Inc . 
30 South land Foods 
31 Ideal Basic Ind. 
32 Tpa Sand-Clark 
33 SCL Termina l 
34 Chevron USA Inc. 
35 Sugar Rose Can . 
36 Univ. Comm. Hasp . 
38 TECO-Hooker 's Pt. 
39 TECO- Big Bend 
40 TECO-Gannon 
41 Tampa Gen . Has p . 
42 Mun. Incinerator 
44 Robbins Mfg. 
45 Tha tcher Glass 
46 Wencze l Ti l e Co. 
48 De tsco Term. 
49 Tpa Sand -Wa ters 
50 Ch loride Meta ls 
51 CF Ind. Term . 
53 Conc. Prod . 
54 Scrap-A 11 Inc. 
56 GAF Corp. 
57 Gulf Coast Lead 
59 Paktank Fla . Ind. 
60 Ewe ll Industrie s 
61 Tampa Armature Wks. 
64 De l Monte Corp . 
65 Joyner Conc. 
68 Fla. Iron and Metal 
69 S. E. Galvanizing 
70 Weyerhauser Co. 
EMISSION INVENTORY 1977 
POINT SOURCE AIR POLLUTANTS 
TONS/YEAR 
TABLE 2-1 *May Be Revised Upwards 
PARTIC- FUGIT . 
ULATES OUST S02 N02 
1 
2 
138 3 3672 95 
1 5 8 
451 412* 1781 141 
10 124 52 
42 12 
1 2 1 
304 388 2480 181 
4 8 2 
31 325 28 89 
27 
1 7 
1 3 1 
159 91 126 66 
12 2 48 
1 
8 33 5 
68 159 51 
99 108 330 
2 20 6 
2 
4 
33 99 
1 6 1 
1 3 2 
2 1 2 
255 2906 1352 
2087 17 9303 37367 
1567 40218 22989 
2 15 10 
832 264 315 
9 4 
106 176 729 
1 1 2 
18 
1 8 2 
6 959 3 
5 
2 2 1 
3 
41 
7 357 
l3 
2 
1 
1 6 7 
4 
2 1 1 
1 4 
2 21 9 
14 
HC CO 
5 9 
1 1 
16 31 
2 4 
1 1 
19 63 
1 1 
2 507 
4 1 
1 1 
3 9 
1 1 
6 7 
2 5 
1 1 
1 1 
1 1 
1 1 
14 73 
373 1245 
227 872 
1 1 
159 3678 
19 228 
2 2 
1 1 
1 1 
2 2 
1 1 
1 1 
2 2 
1 1 
1 1 
NEDS 
ID NAME 
71 Fla. SIP Inc. 
· 73 Superior Fert. 
74 Tpa. Stevedoring 
75 Borden Inc. 
76 Delta Asphalt 
77 W. R. Grace Conc. 
78 " " " " 
79 Amcon Conc. 
80 Chloride Corp. 
82 Sulphur Term. Co. 
86 Bay Conc.-Orient Rd 
87 Fla. Prestressed Con. 
88 V.A. Hosp. 
90 S.E. Wire Co. 
91 Asgrow Fla. Co. 
92 River Gu1f-Hkr's Pt. 
93 Amcon Conc.-20th 
94 Agrico Chern. Co. 
95 Anheuser Busch 
96 Ashland Chern. 
97 W. R. BonsaI Co. 
101 Brewster Phos. 
102 Big Four Mine 
103 Cargill Inc. 
104 Chevron USA 
105 Commercial Metals 
106 Conc. Prod. -Hanna 
108 David Joseph Co. 
114 Greco Conc. 
115 Helena Chern. Co. 
116 Honeywell 
117 Huco Inc. 
118 Hardaway Constr. 
120 Morton Salt 
123 Phillips Petroleum 
124 Plant Ready Mix 
128 Frankland Enterprises 
129 Conagra Inc. 
130 S. Mill Creek 
131 Stauffer Chern. 
134 Towne's Laundry 
135 U.S.F. Med. Center 
136 Verlite Co. 
137 Rabies Control 
140 American Can 
150 S. I. Lime Co. 
155 Swift's Meats 
159 Fla. Baptist 
160 Jos. Schlitz Cont. 
162 Brandon Comm. Hosp. 
163 Tampa Soap & Chern. 
164 Camden Grain 
166 Treasure Isle 
EMISSION INVENTORY 1977 
POINT SOURCE AIR POLLUTANTS 
TONS/YEAR 
TABLE 2-1 (CONT) 
PARTIC- FUGIT. 
ULATES DUST 
10 
1 
3 
170 47 
34 
1 
2 
2 
1 
4 
6 
1 
2 
1 
1 
1 
1 
5 
3 
4 
58 
17 
1 
1 
2 
3 
13 
2 
1 
3 
1 
1 
1 
3 
1 
2 
1 
2 
1 
2 
1 
1 
1 
1 
1 
1 
3 
1 
15 
S02 
19 
894 
23 
52 
1 
1 
1 
30 
194 
1 
1 
1 
1 
1 
1 
2 
16 
1 
N02 HC CO 
4 2 2 
191 7 18 
11 1 3 
26 2 2 
1 1 1 
5 1 1 
7 1 1 
18 2 3 
3 
224 4 18 
1 1 1 
2 1 1 
1 1 1 
1 1 
1 1 1 
836 
1 1 1 
1 
1 1 1 
1 
1 1 1 
71 
7 1 1 
8 7 1 
16 1 3 
1 
No _ 
5 
8 
9 
18 
24 
28 
29 
38 
Source 
Central Phosphates 
Gard inier 
Tampa Water Works 
General Portland 
International Minerals 
National Gypsum 
Ni tram 
Hooker's Po int 
----r ·--------------- ·-----
FIGURE 2-2 
1977 SULFUR DIOXIDE 
MAJOR POINT SOURCES 
HILLSBOROUGH COUNTY 
Tons>'< / Year No_ 
3672 39 
1781 40 
124 42 
2480 45 
126 50 
159 57 
108 75 
2906 101 
Source 
Big Bend 
Gannon 
Tampa Incinerator 
Thatcher Glass 
Chloride Me t als 
Gulf Coast Lead 
Borden 
BreHster 
*Diameters of Circles are Proportional t o Ere 1SS1ons 
16 
101 
• 
Tons>'</Year 
179303 
40218 
264 
176 
959 
357 
894 
194 
r-· 
I 
I 
I 
No. 
8 
18 
29 
38 
39 
Source 
Gardinier 
General Portland 
Nitram 
Hooker's Point 
Big Bend 
"< Diameters of Circles are 
--..,. . __ . __ ._--
FIGURE 2-3 
1977 NITROGEN OXIDES 
MAJOR POINT SOURCES 
HILLSBOROUGH COUNTY 
Tons'\- /Year No . 
141 40 
181 42 
330 45 
1352 75 
37367 101 
Proportional to Emissions 
17 
Source 
Gannon 
Tampa Incinerator 
Thatcher Glass 
Borden 
Brewster 
101 
• 
PLANT 
CITY 
75 
• 
Tons*/Year 
22989 
315 
729 
191 
224 
Table 2-3 
FLORIDA COUNTIES RANKED BY 1980 EMISSIONS 
1 = Dirtiest 67 = Cleanest 
County TSP S02 N02 HC CO TOTAL 
Alachua 8 19 18 14 17 16 
Baker 31 49 59 57 55 53 
Bay 25 6 15 20 13 13 
Bradford 59 54 46 47 45 49 
Brevard 12 15 9 9 8 10 
Broward 9 12 6 2 3 5 
Calhoun 47 66 66 65 64 65 
Charlotte 56 53 47 38 38 45 
Citrus 45 9 16 33 40 23 
Clay 40 39 43 32 34 39 
Collier 43 44 30 24 23 29 
Columbia 44 50 41 23 30 35 
Dade 1 10 3 1 1 2 
De Soto 67 57 55 55 54 61 
Dixie 37 62 62 64 63 62 
Duval 4 3 4 7 4 4 
Escambia 3 2 1 6 9 3 
Flagler 50 58 53 58 60 59 
Franklin 64 64 63 61 61 66 
Gadsden 49 36 46 42 41 44 
Gilcrest 65 63 64 66 66 67 
Glades 61 42 50 50 56 55 
Gulf 48 21 51 60 29 36 
Hamilton 15 24 29 39 52 37 
Hardee 58 48 58 53 57 56 
Hendry 53 34 48 54 47 51 
Hernando 55 43 45 43 42 47 
Highlands 52 41 37 35 37 41 
Hi 11sborough 2 1 2 3 2 1 
Holmes 28 61 60 59 57 54 
Indian River 51 32 33 29 27 32 
Jackson 10 22 31 37 39 30 
Jefferson 33 56 52 41 59 52 
Lafayette 30 65 67 67 67 64 
Lake 36 40 22 22 25 25 
Lee 27 20 14 12 12 14 
Leon 17 27 23 16 16 17 
Levy 35 51 44 48 48 48 
Liberty 54 59 56 56 65 63 
Madison 11 55 49 52 53 46 
Manatee 23 8 8 21 22 15 
Marion 14 37 19 15 18 20 
Martin 46 17 17 30 31 26 
Monroe 63 28 39 28 28 33 
18 
TSP S02 N02 HC CO TOTAL 
Nassau 18 18 25 36 20 22 
Okaloosa 26 15 34 25 24 27 
Okechobee 66 60 54 49 50 57 
Orange 7 26 7 4 5 7 
Osceola 38 47 42 34 33 40 
Palm Beach 5 13 5 5 7 6 
Pasco 24 4 12 17 21 12 
Pinellas 16 7 13 8 6 8 
Polk 6 5 10 10 10 9 
Putnam 22 16 28 27 19 21 
St. Johns 39 46 35 31 36 38 
St. Lucie 32 30 27 26 26 28 
Santa Rosa 20 14 24 19 35 24 
Sarasota 34 37 21 13 14 18 
Seminole 57 33 20 18 15 19 
Sumter 60 31 32 40 44 42 
Suwannee 21 23 36 45 43 34 
Tay lor 19 25 38 46 32 31 
Union 42 35 26 44 49 43 
Volusia 13 11 11 11 11 11 
Wakulla 62 29 61 63 62 58 
Walton 27 52 57 51 46 50 
Washington 41 67 65 62 58 60 
10 Dirtiest Counties 10 Cleanest Counties 
1 Hillsborough Gilcrest 
2 Dade Franklin 
3 Escambia Calhoun 
4 Duval Lafayette 
5 Broward Liberty 
6 Palm Beach Dix ie 
7 Orange De Soto 
8 Pinellas Washington 
9 Polk Flagler 
10 Brevard Wakulla 
19 
Table 2-2 
9/11/78 
MOST POLLUTED FLORIDA COUNTIES 1980 
AS PERCENTAGE OF HILLSBOROUGH COUNTIES EMISSIONS 
TSP S02 N02 HC CO TOTAL 
Alachua 55 5 13 27 24 16 
Bay 29 19 18 20 28 22 
Brevard 40 7 29 45 46 28 
Broward 52 9 44 158 98 57 
Citrus 15 11 17 9 6 10 
Dade 116 11 62 165 176 90 
Duval 96 30 47 75 96 61 
Escambia 99 86 129 75 45 80 
Jackson 48 4 7 8 6 8 
Manatee 30 12 29 19 17 18 
Orange 72 3 38 24 85 46 
Palm Beach 95 9 46 85 74 47 
Pasco 30 28 25 22 18 24 
Pinellas 34 13 21 64 74 39 
Polk 89 23 25 42 39 33 
20 
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Hillsborough County emitted the most Sulfur Dioxide and the most Total Air Pollution 
of all Florida counties. Hillsborough County ranked second highest for Particulates, 
Nitrogen Dioxide, and Carbon Monoxide emissions and it was third highest for Hydro-
carbon emissions. 
Fifteen most polluted counties were compared to Hillsborough County (Table 2-2) 
using percentage of Hillsborough emissions by 1980. Dade County had more Particu-
lates (mostly from Road Dust); Escambia County had more Nitrogen Dioxide; Dade and 
Broward Counties had more Hydrocarbons than Hillsborough; and Dade County had more 
Carbon Monox ide. Other listed counties can be compared as a percentage of Hills-
borough County emissions. 
The 67 Florida counties were all ranked (Table 2-3) by air emissions using 1 = 
dirtiest to 67 = cleanest. The 10 dirtiest counties as ranked by total air pollutant 
emissions were Hillsborough, Dade, Escambia, Duval, Broward, Palm Beach, Orange, 
Pinellas, Polk, and Brevard counties. 
The 10 cleanest Florida counties were Gilcrest, Franklin, Calhoun, Lafayette, Liberty, 
Dixie, DeSoto, Washington, ' Flagler , and Wakulla. 
Other unlisted counties can be compared (Table 2-3) by each pollutant or by total 
air pollution. 
A Florida map (Figure 2-4) shows county ranking for Total Air Pollution . 
Projected 1980 Total Air Pollution emissions amount to 7,857,710 tons. Hills-
borough County contributes 8 . 5% of this state total, as much as the 32 cleanest 
Florida counties combined. The other 9 dirtiest counties' percent contributions 
are also shown on a pie graph (Figure 2-5). 
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Chapter 3 
PARTICULATES 
SUSPENDED PARTICULATES 
General 
Particulate Matter minute pieces of solids or liquids dispersed in the air 
is produced by combustion or as dust escaping from factories or made airborne by 
traffic or man's activities. Particles of major concern range from .005 microns 
to 250 microns in radius. (A micron is one-millionth of a meter. The size of a 
period at the end of this sentence is about 1000 microns.) 
Particles of this range stay in the air anywhere from a few seconds to several 
months. These are measured as Total Suspended Particulates (TSP). 
Particulates constitute a large fraction of the pollutants in the air, and are 
often the most hazardous to health and welfare. They are composed of bits of 
carbon, ash, oil, and grease; as well as microscopic amounts of metal and metal 
oxides. The air pollution we can see--dust, smoke, haze, mist--results princi-
pally from particulates. 
Sampling Methods 
High-volume air samplers were operated at 41 sites in or near Hillsborough County 
during 1977 to collect suspended particulates including fugitive dust. 
High-volume air samplers perform somewhat like vacuum cleaners. Air is drawn 
through a pre-weighed glass-fiber filter at a known rate for 24 hours, after which 
time the filter is reweighed. Sample weight is expressed in micrograms of par-
ticulates per cubic meter of air passing through the filter. 
A random sampling schedule, including weekends, approximates daily sampling. 
Standard Violations (Average) 
The Federal (Primary) Standard for Total Suspended Particulates requires that the 
geometric mean for a year does not exceed 75 micrograms per cubic meter (ug/M3). 
The Federal Standard was intended to protect human health. 
The Florida (Secondary) Standard, developed to protect welfare (materials, vegeta-
tion, etc.), is 60 ug/M3. 
The Federal average suspended particulate standard was exceeded at one location 
sampled by Florida Steel near their plant. 
The Florida average suspended particulate standard was surpassed at 8 locations 
during 1977 (including the one station exceeding the Federal). 
Table 3-1 is a complete summary of Total Suspended Particulate data. 
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STANDARDS : Federal 
ANNUAL GEOM. MEAN 75 
MAXIMUM 24- HOURS 260 
STA. 
NO. LO CATION YEAR 
1 Health Dep t. 1977 
197 6 
1975 
1974 
15 Pa l ma Ce ia 1977 
1976 
1975 
1974 
1973 
63 Cent r al Dav i s l s I. 1977 
1976 
1975 
1974 
1973 
82 Orient Road 1977 
1976 
19 75 
1974 
19 73 
92 Hwys 41 & 60 1977 
1976 
1975 
1974 
1973 
103 S . 22nd St ree t 1977 
1976 
1975 
1974 
1973 
% 
TABLE 3-2 
SUS PE NDED PARTICULATES 
(M ICROGRAMS/CUBIC METER ) 
24- HR HIGH VOLUME SAMPLER 
1973 -1 977 
Flor i da 
60 
150 
OF GEOM. HIGHEST READ I NGS 
YEAR MEAN 24- HOURS 
12 
8 
10 
5 
14 
16 
13 
16 
15 
90 
55 
14 
18 
13 
12 
14 
16 
15 
16 
15 
15 
14 
17 
16 
15 
16 
16 
16 
13 
66,', 123 11 6 
58 99 86 
58 119 112 
70,', 100 99 
46 82 77 
53 98 96 
56 128 93 
60,', 103 93 
68,', 265 208 
62,', 245 171'~ 1 70'~ 165,', 162,'; 
57 126 124 
75," 140 135 
84;'0', 197 187"" 168," 162,', 
15 5," 152;', 152,', 
8 6,'0', 22 7 216," 189,', 166,', 
163;', 154,', 
52 131 125 
63,', 115 107 
63,', 129 111 
82,'<;', 277 232,', 202,', 197;', 
170,', 
69,'; 28 5 160;" 151* 
67," 110 109 
69,', 116 III 
72,', 118 115 
81,';;" 15 6 147 
56 97 91 
67" 106 94 
68,', 14 9 122 
68;', 122 117 
78,'<;', 153 139 
68,', 253 120 
~ Above Fl orida Standard s 
** Above Federa l S t a ndard s 
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TREND 
I mproving Th en 
De t e riorating 
Improving 
154," Improv i ng Then 
De t eriorating 
I mproving 
Impr oving 
Improving 
Average Particulate Mapping 
Contour mapping of average suspended particulates demonstrated that the Tampa 
urban and industrial areas experienced the highest average levels during 1977 
(Figure 3-1). Special mapping was accomplished by the computer program SYMAP. 
Duplicate special three-dimensional mapping for 1977 average particulates better 
demonstrates the location of peak pollution levels. This contouring (Figure 3-2) 
was accomplished by means of the SYMVU computer program. General background 
levels are depicted by the height of the base, upon which source-caused pollution 
is superimposed in the shape of hills, peaks, and valleys. 
Particulate Sources 
The 1977 Particulate Emission Inventory for Hillsborough County indicated that at 
least 35,000 tons of particulates were being emitted into the ambient air, of 
which about 56% was fugitive dust, mainly dust on paved roads which is re-entrained 
by traffic. 
Electric Utilities were the source of about 11% of these Total Particulates. 
Chemical Plants 5%, Cement Plants 3%, and Land Vehicles 10%. A pie graph (Figure 
3-3) shows sources of particulate emissions inventoried during 1977. 
Standard Violations (High 24-Hr.) 
The Federal (Maximum 24-Hour concentration) Standard for particulates is 260 ug/M3, 
not to be exceeded more than once a year. 
The Florida Standard is 150 ug/M3, not to be exceeded more than once a year. 
The Federal Standard was not violated during 1977 by Hillsborough County samplers, 
but the Florida Standard was violated at 2 Florida Steel sampling locations as well 
as at the County sampler on Davis Islands. 
Highest Particulate Values were mapped by SYMAP (Figure 3-4) and also by 3-di-
mensional SYMVU (Figure 3-5). Only the vicinity of Florida Steel and Davis Is-
lands exceeded the Florida Standard. (Since one exceedance is allowed, the 
second highest particulate samples are mapped to show violations of the Florida 
Standards (Figures 3-6, 3-7). 
Historical Particulate Data (1970-1976) 
Particulate sampling has been on-going extensively in Hillsborough County since at 
least 1970. Some sampling station locations have been moved slightly, entailing a 
change in Station Number, but the data from nearby stations are basically inter-
changeable. For example: Stations 1 and 81 are only a few blocks separated; as are 
Stations 6 and 82; or 2 and 103. 
Table 3-2 is a summary of historical particulate data for the dirtier locations 
sampled in Hillsborough County where at least 4 or 5 years record was available. 
Particulate Trend for 5 Dirtiest Locations 
The long-term particulate trend can be depicted most clearly when quarterly averages 
of particulate levels for the 5 dirtiest sampled locations are merged to obtain an 
33 
index of Hillsborough County's worst particulate air quality (Figure 3-8). Worst 
air quality for particulates improved dramatically from 1970 to 1973, established 
a near plateau from 1973 to middle 1974, resumed the improving trend through 1976, 
but worsened during 1977 to near the Florida Standard level. 
Particulate Trend for General Air Quality 
Particulate Geometric Means for the years 1970-1977 are presented (Table 3-3) for 
23 sampling stations in Hillsborough County for possible trend determination, 
where sufficient data was available. 
Populations Affected 
Some persons within Hillsborough County are living within areas depicted as having 
particulate levels worse than Federal Standards and also within areas where par-
ticulate levels were worse than Florida Standards during 1977 (Figure 3-1). 
A calculation of populations within these affected areas revealed that an estimated 
24,241 persons lived within areas where average particulates were measured as suf-
ficiently heavy to exceed Federal Standards. Figure 3-1 indicates these dirty 
areas with a "4" or a "El" symbol, located in the industrial zone northeast of down-
town Tampa. 
Another calculation of populations living within area s where particulates are 
measured above Florida Standards estimated as many as 133,658 persons (their 
property) might have been exposed to such effects durin g 1977 (Figure 3-11). 
Areas classed above Florida Standards in this figure are depicted by the number 
"3" or the Symbol "x". Such areas spread f r om dOlmtmm Tampa to north and east 
Tampa. 
Estimated POEu1ations Living Within Areas 
Affected by Above Standard Particulates 
1972 1973 1974 19 75 19 76 1977 
Above Federal 34,840 28,832 9,240 1, 996 35,735 24,241 
Above Florida 301,714 274,448 167, 640 97,774 99,574 133,658 
Contributors to High Particulates 
Since the wind direction can vary considerab ly during the 24 -hour period when 
Particulates (TSP) are being sampled by High - Vo lume methods, specific source or 
industry contributions to the measured sample a r e difficult to evaluate. What 
the wind direction was when the bulk of t he samp l e wa s collected is unknown. 
Particulate samples more than 75 ug/M 3 we r e selected at the 4 sampling stations 
exceeding the Florida Annual Standard : North and Central Davis Islands, 22nd St., 
and Hwy 60 & 41 Intersection. Wind directions during the 24-hour periods sampled 
were totaled at each sampling station to determine the most likely direction for 
the source of those particulates sampled . 
Figure 3-9 conclude s that the most like l y sources of higher particulate levels on 
Davis Is lands might be on Seddon Is land and the northern half of Hooker's Point. 
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7-YEAR TREND 
SUSPENDED PARTICULATES 
5 DIRTIEST STATIONS 
1971-1977 
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• SECONDARY 
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FIGURE 3-9 
NUMBER OF HOURS 3 
TSP EXCEEDED 75 UG/M 
AT THREE SELECTED STATIONS 
Scale: 1"- 150 hours 
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FIGURE 3-10 
NUMBER OF HOURS 
TSP EXCEEDED 75 UG/~ 
AT STATION 92 (HWY 60 & 41) 
~ ===============+==~~ 
Scale: 1"- 150 hours 
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T) I S P 
Sta. 
No. 
1 
5 
7 
8 
9 
15 
29 
47 
50 
51 
54 
55 
58 
63 
82 
85 
86 
88 
89 
92 
93 
103 
807 
Location 
Downtown Tampa 
Temple Terrace 
Brandon 
plant City 
Ruskin 
Palma Ceia 
MacDill 
Keystone Park 
Lutz 
Int'l Airport 
TABLE 3-3 
SUSPENDED PARTICULATES - HI-VOL 
GEOMETRIC MEANS 1970-1977 
(Micrograms/Cu. M/Day) 
970 1971 1972 1973 
87 75 71 --
55 50 50 37 
43 52 49 45 
61 57 53 49 
50 42 40 37 
63 61 62 68 
46 40 56 46 
31 31 34 31 
33 38 35 29 
60 54 55 48 
County Barn-Hwy 672 50 49 44 38 
Progress Village 38 41 43 38 
TECO-Gannon -- -- -- --
Central Davis lsI. 104 70 102 86 
County Barn-Orient Rd 90 99 70 69 
N. Davis Islands -- 104 92 80 
Hwy 41 & S. 22 St. -- 72 82 71 
Apollo Beach -- 48 54 40 
Fort Lonely -- 37 37 42 
Hwys 41S& 60 -- -- 64 56 
Hwy 41 S. -- -- 55 41 
S. 22nd St. 95 82 70 68 
S. Davis Islands -- 67 71 58 
39 
1974 1975 1976 1977 
69 59 59 60 
40 39 37 29 
46 45 40 42 
51 49 47 43 
34 40 38 31 
60 56 53 46 
43 39 36 35 
27 33 32 26 
37 33 31 32 
54 49 46 41 
41 38 38 38 
43 37 39 34 
-- 47 50 50 
84 75 57 62 
82 63 63 52 
71 76 69 64 
69 58 65 57 
36 42 41 37 
29 39 38 25 
80 72 69 67 
45 43 40 33 
78 68 68 67 
50 55 58 53 
Sources of high particulate levels at 22nd St. sampler are inconclusive, but could 
include the Tampa Incinerator to the east. 
Day to day variations in sampling levels for Stations 63 and 103 are shown (Fi-
gures 3-11 and 3-12). 
Figure 3-10 concludes that higher levels at the particulate sampler at Hwys 60 & 
41 are generally due to traffic along western Hwy 60 or to sources along Hwy 60 to 
the west of the sampler. 
Day to day variations at Station 92 are graphed (Figure 3-13). 
DUSTFALL 
Particulates 
Particulate air pollutants vary considerably in size. The larger size particles 
fallout rapidly after emission from a source and are collected monthly in dustfall 
buckets. The smallest size particles are sampled daily with a High-Volume Sampler 
or a tape sampler at two-hour intervals. Intermediate sized particles can be 
collected daily or weekly on sticky paper wrapped around an exposed jar. 
Dustfall Methodology 
Particles somewhat greater in size than 20 microns were collected in a plastic 
container with a known collection area. After one month exposure time the con-
tents of the collector was weighed to the nearest milligram. 
The dustfall in grams per square meter was calculated by dividing the weight of the 
material in grams by the collection area in square meters, converting to dustfall 
in terms of tons per square mile by multiplying by 2.86. A typical range of dust-
fall for an urban area is around 20-60 tons/square mile/month. 
Limitations 
Considering the crudity of dustfall measuring and the described limitations, the 
trend estimates attempted must be interpreted as gross generalizations and only as 
best estimates based on available data. Complete statistical summaries are lo-
cated at the end of this Chapter. 
Background and Range 
Background dustfall, as measured at more remote sampling stations, has been 
approx imately to average about 3 tons/square mile/month. Natural causes such as 
wind soil erosion, agricultural activity, or natural by-products create background 
levels. 
Minimum monthly dustfall was about 3 tons per square mile on south Davis Islands 
and max imum monthly dustfall was about 26 tons per square mile on central Davis 
I slands. 
Average Dustfall 
The geometric mean, which approx imates the median value (50% of the measurements 
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lIGURE 3-12 
1977 TOTAL SUSPENDED PARTICULATES 
(MICROGRAMS / CUBIC METER) 
STATION 103 (311 S. 22 ST.) 
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PIGURE 3-13 
1977 TOTAL SUSPENDED PARTICULATES 
(MICROGRAMS / CUBIC METER) 
STATION 92 (HWY 41 & HWY 60) 
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YEAR 
are less than than the median), is the most commonly used value for average par-
ticulate pollution measurements. 
High dustfall values are associated with excessive soiling of automobiles, porches, 
window sills, and,other horizontal surfaces. Average annual dustfall values in 
excess of 15 to 20 tons per square mile, dependent upon land usage, are corlsidered 
detrimental by many authorities. 
Dustfall Trends on Davis Islands 
Dustfall measurements from Davis Islands were available in Hillsborough County for 
1967-1977. Dustfall trends over this period of time are especially relevant in view 
of the numerous complaints received by Hillsborough County Environmental Protection 
Commission from residents of Davis Islands regarding dustfall problems in the past 
years. 
Averaging the 3 dustfal1 stations on Davis Islands indicated a gradually worsening 
trend in total dustfal1 for the whole of Davis Islands (Figure3-l4) from 1967 to 
1973, then improving to better than original 1967 levels during 1973-1977. Ex-
trapolation of this improving trend beyond 1977 cannot be forecast. 
DUSTFALL 
TONS/SQ. MILE/DAY 
1977 
STA if OF MIN MIN GEO ARITH STAND MAX MAX 
NO. OBS. 1 2 MEAN MEAN DEV. 1 2 
---
13 11 3.000 3.600 6.417 6. 85 [~ 2.390 9.700 9.500 
14 12 6.700 7.200 13.034 14.033 5.686 26.400 20.700 
19 12 4.500 5.900 8.675 9.203 3.128 12.700 12.700 
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SULFATES 
Epedemiological studies conducted in several U. S. cities suggested that high daily ~r annual sulfate levels are 
associated with increased attack frequency in asthmatics, worsened symptoms in cardio-pulmonary patients, de-
creased ventilatory function in school children, and symptoms of acute and chronic respiratory diseases in chil-
dren and adults , according to EPA new releases . 
The EPA singled out the Tampa Bay Area as one where a lid should be put on sulfates, formed principally by the 
reaction of sulfur diox ide with other pollutants in the atmosphere. 
During 1977, portions of about 430 High-VolumeTSP filters were analyzed for sulfate content. Contents as high 
as 27.7 ug/M3 sulfate were analyzed from selected filters. 
A summary of sulfate sampling (Table .3-4 below) includes average and maximum sulfate measured at each sampling 
location. 
Average 1976 sulfates is mapped (Figure 3-15) and shows highest concentrations over most of Tampa. 
Highest sulfate concentrations as mapped for 1977 (Figure 3-16) show a much smaller area over Davis Islands. 
This may be due to TECO using lower sulfur oil. 
Table 3-4 
1977 OBSERVED SULFATES 
HI-VOL TURBIDIMETRIC 24-HOUR AVERAGE 
NO. DAYS 
STAT flOF 
NO OBS 
ARITH 
AVG 
95% CONF. INT. STAND 
LOWER UPPER DEV MAXI 
EXCEEDED 
MAX2 PRI SEC 
PERCENT LESS THAN STATE]) VALUE 
MIN 10% 30% 50? 70% 90~ 
--------------------------------------------------------------------------------------------------------
7 29 7.36 5.9 R.8 3.996 17.5 HI.2 0.6 O.H 5.5 7.0 ~ • .'i 12.5 
8 31 6.76 5.6 7.9 3.293 15.5 14.7 0.5 3.5 5.7 ·6 .6 7. ~) 9.5 
9 29 5.93 4.7 7.0 3.172 1.'5.0 10.6 n.3 0.6 4.6 6.1 7.0 10.0 
15 31 8.72 7.1 10.2 4.383 22.8 17.9 0.7 5.1 6.6 8.7 9.(j 13.3 
29 29 7.94 6.4 q.4 4.177 20.7 Ifl. 6 0.5 l • • 2 6.1 s.b n • ~) 12.1 
47 31 6.13 5.1 7.1 2.806 12.2 l~.O n.s 3.1 4.8 6.3 7.] 10.1 
51 33 7.32 6.0 8.5 3.698 13.8 11 • • II 0.6 4.0 5.8 7.2 n.:l 12. /1 
54 31 7.91 6.5 9.3 3.996 17.8 H , . 8 n • 3 l • • 7 6.4 7.4 n.] 13.6 
63 72 9.72 8.4 10.9 5.915 7. 7.7 27. 3 n.e. I • • 5 (,.4 3.1 11. :l 17.5 
81 6x 6.67 5.5 7. 8 1.107 1.3 7.1 5.2 5.2 5.7 6.6 7.1 8.3 
92 54 8.70 L7 9.6 3.855 13.3 17.9 n.(j 5.(, 7.0 8.8 1n.1 12.9 
93 54 6. iiI. "j.8 7.7 3.762 1f').2 1 5 .9 n. 5 ? ,. 5.3 6.8 fl.O 11. 7 _ • J 
x I NSUFFICIE n T DATA 
Chapter 4 
OZONE 
A~ 
PHOTOCHEMICAL OXIDANTS 
Background 
A farmer suffers a coughing spell while mending a fence. The early afternoon skies 
are a little hazy, but the winds are steady. No smokestacks around. Who would 
suspect air pollution? 
His wife develops a headache and assumes it is that fierce midsummer heat. But it 
may well be oxidants in the air--photochemical smog formed from emission sources in 
the city, fifty miles upwind. 
How oxidants get in the air we breathe is hard to explain without talking about 
photochemical reactions, chemical precursors, and hydrocarbon emissions. 
Sources 
Where do oxidants come from? No automobile engine or smokestack emits oxidants. 
But, autos, smokestacks, oil wells, gasoline stations, dry cleaners, and a host of 
other sources emit ingredients that, when combined in the atmosphere, can result in 
the formation of oxidants. 
It is morning. You stop on your way to work to fuel your car. The nozzle clanks 
into the intake pipe; the pump clicks and whirrs. You see a shimmering vapor rising. 
Those are hydrocarbons. They are given off by service stations, refineries, gaso-
line storage areas, and dry cleaning establishments. Hydrocarbons also come from 
smokestacks, automobile exhausts, and home chimneys. Any time fossil fuels are 
burned or evaporated, we put more hydrocarbons into the air. In fact, many of the 
products that you are accustomed to using in everyday life contribute hydrocarbons 
' to the atmosphere. Painting the backyard fence with oil-base paint or using some of 
the common household cleaners cause small amounts of hydrocarbons to be released 
into the atmosphere. 
To complicate matters further, nature 
significant amounts of hydrocarbons. 
which can be traced to a few specific 
diversely located origins. 
Reactions 
itself, especially in rural areas, produces 
Thus, unlike some of the other air pollutants, 
sources, hydrocarbons have many small and 
Hydrocarbons rise in the air and mix with other pollutants including nitrogen oxides 
emitted from smokestacks and automobile exhausts. If it's nightime, nothing changes 
these pollutants right away. Brisk winds may carry them 40 to 50 miles into the 
country. Or a high-pressure, low-wind system may cause the stuff to hover over the 
city. But as soon as sunshine hits a pocket of mixed hydrocarbons and nitrogen 
oxides, a photochemical reaction occurs, creating oxidants (also known as photo-
chemical smog). 
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The word "oxidant" is a catch-all term that includes a lot of different chemical 
compounds, but in the afternoon when oxidant levels are highest, about 90% of the 
"oxidants" is ozone, a form of oxygen. An ozone molecule contains three atoms of 
oxygen whereas the life sustaining form of the oxygen molecule is composed of two 
atoms. This seemingly small difference is important; ozone can significantly affect 
the human respiratory system and cause damage to vital heart tissue. 
Ozone Layer 
To some, ozone may not be 
stratosphere that screens 
scientists say is getting 
freon-propelled products. 
The harmful ozone that is 
around us. 
Standards 
a bad word at all. We know ozone as the material in the 
out harmful ultraviolet rays--a beneficial layer that some 
thinner and therefore less effective as we keep using 
But that ozone is seven miles or more above the earth. 
a large part of the oxidant problem is down here, all 
The U. S. Environmental Protection Agency has determined that the oxidant concen-
tration in a community's air should not exceed 80 parts oxidant to one billion parts 
of air (ppb) for more than one hour, once a year. Some industry spokesmen say this 
national oxidant standard is unrealistLcally low. Some medical people say it is too 
high. In a recent report prepared for Congress, the National Academy of Sciences, 
which is composed of scientists from all fields, concluded that they could find no 
basis for changing the standard. 
Effects 
One of the earliest warning flags about oxidants went up when a west-coast study 
showed that long-distance runners on a high school track team invariably posted 
slower times on days when oxidant concentrations were high. 
Later, a careful, two-year study of 200 healthy, young nurses found that headaches, 
eye irritations, coughing, and chest discomfort increased as the oxidant level in-
creased. The nurses did not know that air pollution was even involved in the study. 
They were asked to keep diaries recording painful symptoms of any kind. 
Findings from the nurses' diaries begin to take on meaning when examined in the 
light of known pollution levels. The nurses reported the following complaints: 
An increase in the number of headaches when oxidant levels 
were slightly above the national standard 
An increase in cases of eye irritation even when oxidant 
levels were slightly below the standard 
An increase in chest pains and a prevalence of coughing 
when oxidant levels were above twice the national standard 
These symptoms were observed in a group of normal, healthy, young adults. People 
with chronic heart and lung disease, such as asthmatics, have been observed to ex-
perience adverse effects from exposure to oxidant levels only about 50% above the 
national standard. 
In Japan, scientists have studied young school students' reaction to smog episodes 
so 
in which maximum hourly concentrations reached 240 ppb, a level quite common in 
many American cities. The students experienced increased coughing, eye irritation, 
headaches, and throat pain during those peak concentration periods. Furthermore, 
the students developed the same symptoms when oxidant levels were much lower (100 
ppb) but persisted over a 24-hour period. 
In carefully controlled laboratory experiments, using human subjects, ozone has been 
observed to cause a decrease in lung capaciy, chest discomfort, windpipe irritation, 
decrease in general visual acuity (especially decreased night vision), and difficulty 
in mental concentration. While results from such experiments indicate these symptoms 
occur only when the ozone level is two to four times higher than the national stan-
dard, medical experts caution that: 
Such experiments are performed using only normal healthy adults 
Experiments do not measure the combined effect of exposure to 
more than one pollutant at the same time 
Effects are measured only for short-term exposure 
Obviously, there are limitations to the type of experiments that can be conducted 
with human subjects. Consequently, scientists frequently use animals to try to 
obtain knowledge of the health effects of oxidant exposure. While a wide variety 
of harmful health effects (from simple slow-down of activity to increased mortality) 
have been observed in experiments with animals, perhaps those most disturbing to 
medical researchers have been: 
Chromosome breakage 
Irreparable damage to lung tissue 
Breakdown in ability of the body to resist infectious bacteria 
The combined effect of exposure to ozone and another pollutant 
It is hard to relate observed effects in animals to expected effects in humans, but 
the disturbing fact is that these symptoms have been observed when animals breathe 
ozone in concentrations quite similar to that found in the atmosphere. 
National Ozone Levels 
How high are oxidant levels in the United States? Almost all major cities are in 
violation of the national standards. That is, their citizens are breathing oxidants 
at more than 80 parts per billion for at least an hour, more than once a year. Many 
cities exceed 80 ppb for more than 100 hours per year. On mid-summer days when skies 
are sunny, temperatures high and winds sluggish, urban people may breathe oxidant 
concentrations twice the national standard for eight or more consecutive hours. If 
there is wind, these pollutants can spread more than fifty miles into rural areas. 
Hydrocarbon emissions from one city plant may eventually add to oxidant concentra-
tions breathed by another city or county. 
Sources 
Quantitatively speaking, where do emissions come from--these hydrocarbons that 
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later become oxidants? About half of our hydrocarbons come from motor vehicles. 
A 1970 model car produces ten times as much hydrocarbon as a 1975 model. By 1985, 
when almost all of the high-polluting clunkers are at rest in junkyards, we will 
have reduced the national hydrocarbon output from automobiles to about one-third 
of its 1970 level . So, that part of the solution is moving along. 
Meanwhile, new factories are cranking up their furnaces, paint booths, and degreasing 
lines. More service stations are being built, more oil wells drilled, and refineries 
expanded. Dry cleaners are continuing their open-vat processing, and you keep re-
painting the backyard fence. Half of the hydrocarbons that later result in the for-
mation of photochemical oxidants originally come from these stationary (non-vehicu-
lar) sources. Mother Nature compounds the problem, or, rather, we compound the 
problem of naturally produced oxidants. Anywhere there is plant growth, rotting 
forest humus and other natural organic processing going on, there is a production 
of natural hydrocarbons. Scientists estimate that natural sources can contribute 
as much as 40 ppb to the oxidant concentration. That is half the national standard 
coming from natural sources alone, which explains why it does not take much additional 
pollution from the city to. start the farmer coughing. 
Ozone Reduction 
But work by scientists at the U. S. Environmental Protection Agency indicates that 
even though it may not be possible to reduce oxidant levels to the national standard 
in all places in the near future, the risk of adverse health effects can be sub-
stantially reduced just through relatively small reductions in present oxidant levels. 
This is particularly true for those places where oxidant levels above about 200 ppb 
are experienced. 
For example , using the best and latest available data , EPA statisticians have com-
puted the effects of oxidant exposure as it relates to six symptoms--aggravation of 
heart and lung d i sease, aggravation of asthma, chest discomfort, eye discomfort, 
cough, and headache. From this work EPA estimates that when the second highest 
hourly oxidant concentration is reduced from 300 ppb to 150 ppb, there is a 90% re-
duction in the adverse effects indicated by the six named symptoms. There is reason 
to believe other adverse health effects would similarly be reduced. So, even though 
the national standard might seem unattainable in the near future, many cities with 
severe oxidant problems can receive substantial health effects gains through small 
improvements in peak oxidant levels. 
Fortunately, there is proven technology available to greatly reduce ox idant levels. 
Much of this technology can be used without seriously disrupting normal life styles. 
Also new and improved technology is being developed, and there is promise that this 
technology can be consistent with the Nation's economic and energy needs. 
Ozone Reduction Costs 
However, if we want to receive these health benefits, we are going to have to accept 
some changes. A closed-system dry cleaning plant may charge you an extra nickel for 
cleaning your winter coat. When your service station installs completely closed 
pumping and storage systems your gasoline costs may rise slightly (less than a penny 
per gallon). However, some optimistic industry watchers say that when gasoline pro-
ducers convert to non-vented storage and handling systems, they may save enough fuel 
to offset the cost of the new equipment. In addition, the Nation would realize an 
energy savings of millions of barrels of fuel now lost annually to evaporation at 
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dozens of points between the oil well and your gas tank. Every time an auto manu-
facturer paints a fender, it releases hydrocarbons into the air, just as you do 
when you paint the backyard fence. For the automakers, the answer may be a dry-
flake type of paint that is applied to the fender, then melted as it passes through 
an oven. For you and the fence, the answer will likely be a water-based paint that 
contains fewer hydrocarbons. 
Role of the Citizen 
Yes, you too can help. That extra trip you make to the grocery store adds a small 
amount of hydrocarbons to the atmosphere. Your car, when properly tuned, produces 
far less hydrocarbons than when untuned. Carpools can greatly reduce hydrocarbon 
emissions while cutting down on traffic problems. When practicable, water-based 
paints should be used, and open burning of trash should be avoided. Equally im-
portant, your local and State governments need your support for programs such as 
annual inspection and maintenance of autos to ensure that hydrocarbon reductions 
are being achieved. Collectively, you, industry, and government at all levels can 
help reduce ozone levels. 
Ozone-Hydrocarbon Relation 
An analysis of 3 years of data collected in three American cities showed that on 
several days when meteorological conditions were most conducive to the formation of 
photochemical oxidant, non-methane hydrocarbon concentrations of 300 parts per 
billion (ppb) for the 3-hour period from 6:00 to 9:00 A.M. EST might produce an 
average l-hour photochemical oxidant (ozone) concentration of about 100 ppb 2 to 4 
hours later. 
Natural Sources 
Ozone can be formed naturally in the atmosphere by electrical discharge, and tn the 
stratosphere by solar radiation, by processes which are not capable of producing 
significant urban concentrations of ozone. 
Not to be overlooked are natural sources of reactive hydrocarbons, which could end 
up later as ozone. It has been calculated that on a global basis, over six times as 
much reactive hydrocarbons are emitted by forest trees as are emitted by man's ac-
tivities. 
Washington State University is currently measuring hydrocarbon emissions from 
natural sources in Hillsborough County and Pinellas County. Preliminary estimates 
are that at least one-half of the total non-methane hydrocarbon emissions in this 
two-county area are attributed to Natural Sources, mainly from oak, gum, cypress, 
hickory, pines, shrubs, and palmetto. The exact amount will be published in the 
final report. 
Much of these natural hydrocarbons are isoprene (daylight hours only) or terpenes 
(temperature dependent, not light dependent) and many may convert to particulate 
matter instead of the ozone. If all natural hydrocarbon emissions were averaged 
(using a box model), their average concentration might be in the range of 10 to 20 
ppb. If all this were convertible to ozone, the resultant ozone due to natural hy-
drocarbon emissions might amount to about 1 to 2 ppb ozone, negligible compared to 
measured ozone levels. The contribution from natural hydrocarbon sources to ozone 
creation is classed as the background level. 
S3 
A preliminary conclusion might be that natural hydrocarbon emissions play only a 
very minor role in the ozone problem of Hillsborough County and Pinellas County, 
resulting in an uncontrollable "background level". 
Man-Made Sources 
Sources in Hillsborough County emitting hydrocarbons (43,875 tons) during 1977 
have been inventoried. Transportation was responsible for 59% of the total hydro-
carbons, Petroleum Handling and Storage 22%, and 19% from numerous minor point and 
area sources. More details regarding hydrocarbons can be found in Chapter 5. 
Sources in Hillsborough County emitting nitrogen oxides (104,000 tons) were also 
inventoried. Road Vehicles were responsible for 18% of the nitrogen oxides, 
Electric Power Plants 74%, the balance (8%) from smaller area and point sources. 
More details concerning nitrogen oxides can be found in Chapter 6 . 
Man-made indirect sources of ozone would include all of the above, inasmuch as 
hydrocarbons and nitrogen oxides are the precursors of ozone. 
Ozone Sampling and Method 
Ozone was measured by the Chemiluminescent method using Bendix Model 8002 equipment. 
Some sampling for ozone has been conducted since 1971 in Hillsborough County. 
Ozone data is available for 80% of 1973 on Davis Islands, for 95% of 1974, for 92% 
of 1975, 95% of 1976, and 91% of 1977. 
A complete summary of ozone data in Hillsborough County (Table 4-1) tabulates all 
l-hour ozone concentrations of 100 ppb or higher, and the number of times each 
occurred (for example 105 (19x) indicates concentrations of 105 ppb were measured 
19 times). 
The number of hours when the ozone standard of 80 ppb was equalled or exceeded and 
the number of days when 80 ppb was equalled or exceeded at least once is indicated 
for each station yearly. The same statistics are developed for 100 ppb (potential 
alert level). 
Standard or Alert Levels Exceeded 
Ozone Standards or Alert levels may be exceeded more than once a day at anyone 
sampling station and may also be exceeded at one, two, or three sampling stations 
on the same day. 
A more stable and comparable statistic for the ozone problem is the number of days 
when Ozone Standards or Alert levels were equalled or exceeded at least once at 
at least one of the sampling stations. 
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DAYS WHEN GIVEN CONCENTRATIONS 
WERE EQUALLED OR EXCEEDED AT 
AT LEAST ONE OZONE STATION 
NUMBER MAX. MAX. 
80 STANDARD 100 (ALERT) OF STATIONS 1 2 
--- ---
1971 1 1 2 100 75 
1972 2 0 1 90 80 
1973 45 19 2 185 175 
1974 74 34 3 175 170 
1975 46 16 3 145 140 
1976 36 13 3 130 125 
1977 48 30 3 145 140 
The number of stations sampling ozone in a given year as well as the number of days 
when ozone was actually sampled at each station are two variables which can cause 
the above annual statistics to be non-comparable. With this in mind, it would appear 
that the ozone problem may have peaked during 1974, and improved during 1975 and 1976. 
The apparent improvement might be attributed to meteorological conditions becoming 
less favorable to higher ozone levels or to less frequent sampling. High ozone levels 
occurred more frequently during 1977, creating an inconclusive trend pattern (Figure 
4-1) . 
Hourly Patterns 
All three ozone sampling stations during 1977 followed very similar patterns nour1y 
(Figure 4-2). Peak ozone levels occur on the average about 3 P.M., with lowest 
levels about the time of morning rush hour traffic. Peak hourly ozone levels also 
followed a similar pattern at all three sampling stations (Figure 4-2). 
The frequency that Standard or Alert levels were attained or exceeded hourly during 
1977 also followed similar patterns at all three sampling stations (Figure 4-3). 
Violations of Standards as well as Alert levels occurred more frequently at Stations 
63, 111, and 109 in that order (Figure 4-3). 
Monthly Patterns 
The number of days monthly during 1977 when Ozone Standards or Alert levels were 
exceeded at least once in Hillsborough County are plotted (Figure 4-4). April 
through June appeared to be the peak Ozone season during 1977 in Hillsborough County. 
Considerable variation in peak monthly ozone (Figure 4-4) occurred from year to year 
1973-1977. Highest hourly ozone was 185 ppb in July 1973 and a 175 ppb peak in July 
1974. 
Precursor Patterns 
Hydrocarbons and Nitrogen Dioxide are considered to be the main precursors for ozone 
formation. 
Nitrogen Oxide acts as a reducing agent in the presence of ozone. Consequently, peak 
Nitrogen Oxides are associated with minimum ozone levels. Peak Hydrocarbon and 
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Nitrogen Oxides occurred 6 A.M. to 8 A.M. EST during normal rush hour traffic. 
Peak ozone occurred about seven hours later than peaks for the precursors. 
Normal Ozone Data 
At least 4 years of valid ozone data (1973-1976) for Hillsborough County was used 
to establish normal ozone levels against which later years could be compared to de-
termine whether certain months or the whole year was above, below, or near normal; 
similar to temperature or rainfall comparisons. 
Sampling locations have been changed several times during this period, and reloca-
tion is continuing during 1978. Station 63 (Davis Islands) is the only "permanent" 
location. Historically Station 63 detected high ozone levels (above 80 ppb or 100 
ppb) about 75% of the time, while one of the other ozone stations picked up the high 
levels instead about 25% of the time. 
Instrument failure or dow~-time caused imcornplete ozone coverage at all sampling 
stations (% of year sampled is shown in Table 4-1). 
Number of days when ozone was high someplace in Hillsborough County varied ex-
tremely from one year to another, and it also varied from a given month one year to 
the same month another year. 
An attempt was made to normalize the available ozone data 1973-1976 to establish a 
normalized average against which future years could be compared. This normalized 
average included considerations of the availability of past data as well as a 
station's likelihood to detect peak ozone levels. 
Jan. 
Feb. 
March 
April 
May 
June 
July 
Aug. 
Sept. 
Oct. 
Nov. 
Dec. 
1973-1976 AVERAGE OZONE (NORMALIZED) 
NUMBER OF DAYS STANDARDS OR ALERT LEVELS 
EXCEEDED AT SOME COUNTY LOCATION 
Number of Days Number of Days 
Standard {80 EEb2 Exceeded Alert {100 EEb 2 
Minimum Normalized Maximum Minimum Normalized 
Average Average 
0 0.9 1 0 0.0 
0 2.4 3 0 0.7 
0 3.5 12 0 1.7 
6 10.0 14 3 3.6 
4 11.1 14 2 4.8 
4 10.7 11 1 3.6 
2 8.5 13 0 5.0 
2 6.5 8 1 2.4 
1 2.9 4 0 1.2 
1 2.9 4 0 0.9 
0 0.9 3 0 0.6 
0 0.6 1 0 0.0 
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Exceeded 
Maximum 
0 
2 
6 
6 
8 
4 
8 
4 
2 
2 
2 
0 
March through September is depicted as the normalized peak ozone season (days when 
ozone reached 80 ppb or higher). However some years during March (1973-76) there 
have been no days recording ozone 80 ppb or higher, while during some years March 
1973-76) recorded 12 days when ozone reached at least 80 ppb. 
Similarly, March through September is also the normalized peak ozone season for days 
when ozone levels 100 ppb or higher were measured someplace in Hillsborough County. 
For example, during Aprils 1973-76 as few as 3 days or as many as 6 days recorded 
possible Alert levels (100 ppb ozone). 
Using this method, 1977 measured ozone levels can be compared to 1973-1976 normals 
to determine whether the 1977 ozone season was above or below normal. 1977 monthly 
ozone (Figure 4-4) was much higher than normal during June, September, and October 
and much lower than normal during the remaining months of 1977. 
Ozone Station Trends 
Considerable variability is evident from one year to another for each ozone sampling 
station (Table 6-1). High ozone days also vary greatly from one year to another, 
causing difficulty in trend analysis. 
Countywide Ozone Trends 
Number of Days Yearly that at least one ozone monitor measured Standard (80 ppb) 
levels or Alert (100 ppb) levels are two numbers useful for countywide ozone trend 
determination. These are graphed (Figure 4-1). Peak 100 ppb ozone occurred during 
1974, improving 1975 and 1976, then returning to near peak levels during 1977. 
This trend is difficult to explain because 1974 was the year of local gasoline 
shortages, and local gasoline consumption has been increasing yearly since 1974. 
Automobiles and other Mobile Sources are estimated to be responsible for nearly 60% 
of total hydrocarbon emissions, and hydrocarbons are the main precursors for o'zone 
formation. 
Improvements in hydrocarbon control for both transportation and stationary sources 
may have resulted in decreasing ozone formation. Less favorable meteorology may also 
have contributed to decreasing ozone formation, followed by more favorable meteorology 
during 1977. A special study could not correlate favorable or unfavorable meteorology 
with high or low ozone levels. 
Meteorology Comparisons 
Weather measurements generally considered favorable to ozone formation include: 
1. High temperature 
2. No rainfall 
3. High pressure areas 
4. Low wind speeds 
5. Sunshine 
Deviations from normals (30 years of Tampa weather records) were computed monthly 
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I STANDARD (PPB) PRIMARY 
MAXll1UM 1-HR AVG. 80 
STA. /0 OF YEAR 
NO. YEAR SAMPLED 
63 1977 91 
Davis 
Islands 
1976 95 
1975 92 
1974 95 
1973 80 
94 1977 -0-
Cypress 1976 85 
& Dale 1975 79 
Mabry 1974 79 
10 9 1977 51 
Citrus 
Park 1976 30 
1975 90 
111 1977 77 
7402 N. 
56th St. 
1976 7 
>',X times 
TABLE 4-1 
TOTAL OXIDANTS (AS OZONE) 
1-HR AVERAGE 
ALERT I 
100 
ARITH. HIGHEST 1-HOUR 
MEAN CONCENTRATIONS if HRS EXCEEDING 
(PPB) (PPB) STANDARD ALERT 
25.2 140 135 193 60 
125 (5X>'< ) 120 (6X) 
115 (7X) 110 (8X) 
105 (3X) 102 
100 (28X) 
25.7 130 125 190 33 
115 (2X) 110 (7X) 
105 (6X) 100 (15X) 
20.9 145 140 77 20 
130 120 
115 110 (2X) 
105 (3X) 100 (7X) 
27.3 175 170 232 72 
165 170 (2X) 
150 145 
140 (2X) 135 (4X) 
130 (2X) 125 (4X) 
120 (5X) 115 (5X) 
110 (4X) 105 (l9X) 
100 (24X) 
27.0 150 140 (3X) 132 60 
135 130 (2X) 
125 (3X) 120 (6X) 
115 llO (5X) 
105 100 (9X) 
17.8 105 100 (2X) 37 3 
15.3 llO 105 19 3 
20.0 170 150 90 27 
135 130 (2X) 
125 (2X) 175 (3X) 
100 (6X) 
20.1 110 108 28 5 
105 102 100 
29.1 110 (2X) 100 (3X) 56 5 
23.1 130 125 68 8 
120 (2X) 115 
100 (3X) 
22.9 145 130 95 25 
120 (2X) 118 (2X) 
115 (4X) 112 
llO 108 (4X) 
105 (4X) 102 
100 (4X) 
16.0 55 0 0 
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1} DAYS EXCEEDING 
STANDARD ALERT 
49 26 
55 12 
23 11 
59 25 
35 13 
17 2 
9 2 
31 14 
10 3 
15 3 
26 6 
25 8 
0 0 
Scale: 1"- 25 hours 
80-100 > 100 ppb 
FIGURE 4-5 
HOURLY OZONE 
1977 POLLUTION ROSES 
DAVIS ISLANDS & N. 56TH ST. 
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FIGURE 4-6 
HOURLY OZONE 
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during the ozone season for each of these measureable parameters 1973-1977. 
1. Daily maximum temperature 
2. Number days precipitation 0.01 inch or more 
3. Average pressure 
4. Average wind speed 
5. Percent of possible sunshine 
"Favorable" or "Unfavorable" to ozone formation was assigned when deviations from 
normal were plus or minus. 
Parameter 
1 
2 
3 
4 
5 
Deviation From Normal 
Favorable Unfavorable 
+ 
+ 
+ 
+ 
+ 
A tabulation of number of days when ozone exceeded 80 ppb and 100 ppb monthly was 
matched with favorable and unfavorable meteorology to determine any correlation. 
The unfortunate conclusion was that monthly and annual ozone variations could not 
be explained by meteorology alone and that forecasted meteorology (used in this 
comparison) would be almost useless in attempting to forecast future ozone levels. 
Wind Direction During High Ozone Events 
The wind direction during 1977 occurring at the hour when ozone levels exceeded 80 
ppb and 100 ppb was examined. At Station 63 (Davis Islands) and at Station 111 
(N. 56th St.) the wind was always from between west-northwest and southwest when 
100 ppb or higher ozone was measured (Figure 4-5). The wind could be from most any 
direction (but primarily westerly) when 80-100 ppb was measured. 
At Citrus Park (Figure 4-6), the few events of 80 ppb or 100 ppb ozone were 
accompanied by a wind from the southwest through west during 1977. 
These observations could be explained in one of two ways: (1) highest ozone was 
being transported into Hillsborough County from the westerly direction, and/or (2) 
highest ozone was being transported down from aloft through the mechanism of a 
breakthrough in the TIBL (Thermal Instability Boundary Level) caused during the 
Sea Breeze Westerly flow. 
Hourly Ozone Summary 
A summary of 1977 hourly ozone data shows number of observations at 3 locations, 
maximum values, and frequency distributions. 
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OZONE 
(PARTS PER BILLION) 
1-HR AVERAGE 
1977 
STA SAROAD #OF MIN ARITH STAND GEO CALC MAX 
NO NUMBER OBS VALUE MEAN DEV MEAN GEODEV VALUE 
63 104360035 8003 3.00 25.16 21. 040 16.48 1. 752 140.00** 
109 101800074 4498 3.00 20.11 18.252 12.29 1.784 110.00** 
111 104360042 6754 3.00 22.87 19.465 14.65 1.804 145.00** 
STA CALC F R E Q U E N C Y D I S T R I B U T I 0 N 
NO MAXI 10% 25% 50% 70/0 90% 95% 99% 
63 159.07>'<* 3.00 10.00 20.00 30.00 55.00 65.00 95.00 
109 134.91** 3.00 3.00 15.00 28.00 45.00 55.00 75.00 
III 159.24*-1< 3.00 5.00 20.00 30.00 50.00 60.00 85.00 
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Chapter 5 
HYDROCARBONS 
General 
At levels of hydrocarbons currently measured in urban areas, no adverse human effects 
are known to be caused by the hydrocarbons in isolation. However, as discussed in 
Chapter 4 "OZONE", hydrocarbons are an extremely important component of photochemical 
oxidants, whose effects have been observed. Thus the effects of photochemical oxi-
dants can be , in part, traced back to the hydrocarbons. These, outlined earlier, 
include respiratory irritation, plant damage , and damage to materials. 
Certain specific hydrocarbons do have other effects. Ethylene, for example, damages 
plants; it can inhibit growth and cause the leaves and flowers to fall. 
The Resume/states that hydrocarbon concentrations (excluding methane) of 300 ppb 
(as carbon) for three hours may produce photochemical oxidant levels up to 100 ppb 
a few hours later. If the relationship holds true at lower levels of photochemical 
oxidant known to be damaging, the hydrocarbon concentration that may be associated 
with adverse effects is about 150 ppb . 
Standards 
Based on the above studies, a standard for hydrocarbons has been set at a maximum 
three-hour (6-9 A.M.) concentration of 240 ppb (excluding background methane). 
During 1974 through 1977 non-methane (reactive) hydrocarbons generally exceeded this 
6-9 A.M. standard. 
Measured Total Hydrocarbons 
A Beckman 6800 Flame Ionization instrument measured total hydrocarbons (as Methane) 
as well as Methane during 1977 at Station 63 (Davis Islands). Measurements are 
summarized for 1977 below. 
STA SAROAD 
NO NUMBER 
63 1043600 
STA CALC 
NO MAXI 10/0 
63 15.81 1. 00 
TOTAL HYDROCARBONS (AS METHANE) 
(PARTS PER MTI..LION) 
#OF 
OBS 
418 
MIN 
VALUE 
0.10 
F R E Q 
25 /0 
1.40 
l-HR AVERAGE 
1977 
ARITH 
MEAN 
U E 
50% 
1. 80 
1. 79 
N 
67 
C Y 
70/0 
2.00 
STAND . GEO 
MEAN DEV 
0.844 
D 
1. 59 
1ST 
90% 
2.40 
CALC 
GEODEV 
1.940 
MAX 
VALUE 
9.00 
RIB 
95% 
UTI 0 N 
99% 
3.20 5.20 
Sources 
A comprehensive 1977 Total Hydrocarbon Emission Inventory for Hillsborough County 
showed that 59% of the Hydrocarbons from controlled sources came from Automobiles 
and other Mobile Sources. Petroleum Product Handling was responsible for 22%, 
Solvent Usage 9%, and Surface Coatings 6%. These figures are presented as a Pie 
Graph (Figure 5-1). 
Natural sources emit considerable amounts of hydrocarbons as well, but such are 
uncontrollable and contribute mainly to background levels. Preliminary estimates 
suggest that roughly one-half of all the hydrocarbons generated in Hillsborough 
County come from natural sources. The greatest emitters are Gum and Cypress Trees, 
Oak and Hickory Trees, Pine Trees, Palmettos, and Shrubs, in that order. Least 
emitters are Citrus, Pasture Land, Mangroves, and Tampa Bay with associated vege-
tation. 
Methane can be produced by the decay of biological products. Methane is photo-
chemically least reactive 'of all hydrocarbons, but can contribute to ozone formation 
after several days exposure to sunlight. 
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FIGUR.E 5-1 
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Chapter 6 
NITROGEN DIOXIDE 
General 
Nitrogen gas, normally a relatively inert (unreactive) substance, comprises about 
80 percent of the air around us. At high temperatures (and also under certain 
other conditions), it can combine with the oxygen in the air to form several 
different gaseous compounds collectively called the oxides of nitrogen (NOx). 
Nitric oxide (NO) and nitrogen dioxide (N02) are the two most important. 
Effects 
Until recently, it has been difficult to obtain equipment that can detect the 
oxides of nitrogen in polluted air. Therefore, less is known about these effects 
than is known, for example, about the effects of oxides of sulfur. Nevertheless, 
it is clear that the oxides of nitrogen can, at certain concentrations, cause 
serious injury to vegetation, including the bleaching or death of plant tissue, 
the loss of leaves, and a reduced growth rate. Oxides of nitrogen can also cause 
fabric dyes to fade and fabrics themselves to deteriorate. Nitrate salts, formed 
from the oxides of nitrogen, have been associated with the corrosion of metals. 
Finally, NOx can reduce visibility. 
Certain members of this group of pollutants are known to be highly toxic to 
various animals, as well as to man. High levels can kill; lower levels affect the 
delicate structure of lung tissue. This leads, in experimental animals, to a lung 
disease that resembles emphysema in man. Exposure to NOx lowers the resistance of 
animals to such diseases as pneumonia and influenza; the same may possibly occur in 
man. Exposure to high levels causes humans to suffer lung irritations and potential 
damage. Exposure of people to lower levels has been associated with increased res-
piratory disease. 
In addition, oxides of nitrogen, in the presence of sunlight, can react with hydro-
carbons to form photochemical oxidants. 
/ The criteria Resume states that a higher incidence of chronic bronchitis has been 
found in children living in areas where daily averages of N02 varied from 62 to 83 
ppb and where nitrate salts in the air were also at elevated levels. Adverse effects 
on plants have been observed when N02 levels exceed 250 ppb for several months. 
Corrosion and damage to electrical equipment has occurred when elevated levels of 
nitrate salts and NOx levels of 66 to 84 ppb were present. Limited evidence 
suggests that somewhat higher levels of NOx (roughly 110 ppb) in the morning hours 
may be associated, under certain conditions, with the production later in the day 
of photochemical oxidant levels harmful to human health. 
Natural background N02 is calculated to exist at between 4 ppb to 8 ppb. 
Standards 
The only current Florida standard for nitrogen oxides is an annual average of 50 
ppb. 
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Recent evidence has indicated some adverse health effects for short-duration ex-
posure to N02. The National Academy of Sciences is looking at this and will be 
issuing a report shortly. The Office of Research and Development is preparing a 
Scientific and Technical Assessment Report (STAR) on short-term N02 exposures . 
. Sampling Methodology 
It was discovered in 1972 that the federal reference method (Jacobs-Hochheiser 
technique) for meas~ng N02 was unreliable. Nitrogen dioxide sampling during 1973 
was based on the procedures of Jacobs and Hochheiser. 
During late 1973, the Federal Register proposed a modification to the Jacobs-
Hochheiser Method. Addition of sodium arsenite to the absorbing solution was ex-
pected to increase nitrogen dioxide collection efficiency. The new sodium ar-
senite modification was not inaugurated by Hillsborough County Environmental Pro-
tection Commission until 1974 to preserve data consistency. 
Method Comparisons 
An attempt to mesh data from the two bubbler methods in order to preserve trend 
analyses was begun during 1973. Nitrogen dioxide was sampled at the same location 
by both methods concurrently on about 43 days. A correlation between the method 
results showed some scatter, with a correlation coefficient of 0.476. In general, 
sodium arsenite method results were about one-half of those identically sampled 
without sodium arsenite. 
A method correlation comparing the Chemiluminescent and the Sodium Arsenite Methods 
employed by Hillsborough County Environmental Protection Commission during 1974 
yielded a high correlation of 0.89, and scatter was minimal. 
It appears that Chemi1uminescent (continuous) data during 1975 may have been in 
error and appears to have been on the low side. 
Nitrogen Dioxide Contours 
Measured annual mean nitrogen dioxide valid data was available for about 23 sampling 
stations in or near Hillsborough County. Observed arithmetic mean nitrogen dioxide 
was mapped by SYMAP (Figure 6-1). Highest average nitrogen dioxide levels were 
spotty, and shown generally within the Tampa urban area, occurring at the most at 
about one-half of the standard. Standards for nitrogen dioxide were never ex-
ceeded during 1977. However, Station 94 (Cypress and Dale Mabry) attained 72% of 
the standard. 
Statistical Summaries 
Since nitrogen dioxide is sampled only every sixth day, possible higher levels 
occurring on days not sampled would be missed. A complete statistical summary of 
1977 nitrogen dioxide sampling is included in Table 6-1. 
Nitrogen Dioxide Sources 
The latest comprehensive Air Pollutant Emission Inventory (1977) showed that about 
74% of the nitrogen dioxide was emitted from Electric Utilities, 18% from Highway 
Vehicles, and the balance (8%) from smaller area and point sources. A pie graph 
(Figure 6-2) shows these relative contributions. 
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TABLE 6-1 
1977 OBSERVED NITROGEN DIOXIDE - SODIUM ARSENITE 
PA~TS PER BILLION 24-HOUR AVERAGE 
NO. DAYS 
STAT /fOF ARITII 95% CONF. INT. STAND EXCEEDED PERCENT LESS THAN STATED VALUE 
NO OBS Ave LOvlER UPPER DEV MAXI HAX2 PRI SEC }~IN 1 (l/~ 30% 50i.' 70% 90'; 
--------------------------------------------------------------------------------------------------------
1 58 24.65 22.6 26.6 8.138 50.0 39.0 1.3 15.0 20.0 24.0 2 f .• 0 36.0 
7 51 12.08 11.0 13.0 3.820 25.0 20.0 5.0 7.0 10.0 1.2 0 0 1£...0 16.0 
15 61 21. 25 19.5 22.9 7.145 40.0 15.0 6.0 12.0 17.0 21.0 2( •• 0 31.0 
29 62 8.f)1 7.7 9.5 3.943 21.0 19.0 3.0 5.0 6.0 8.0 10.0 15.0 
54 78 11. 55 10.5 12.5 4.880 27.4 23.5 1.3 5.5 9.1 11.1 13.6 17.5 
58 95 14.(l8 13 .1 15.0 5.5Lfl 30.7 2 L~ • 8 1.3 7.9 11. 7. 1.4.3 1(·.6 21. 3 
63 67 19.54 17.9 21.0 6.974 . 37.0 37.0 7.0 10.0 16.0 1.9.0 27.0 30.0 
81 9x 21. 33 18.3 24.3 4.00(l 30.0 2:.0 If-.O If-.O 19.0 20.0 23.0 30.0 
85 98 18.21 16.6 19.8 9.342 M'·.2 3<:'.5 1.3 6.3 13.8 17.6 2?2 30.4 
86 87 20.50 1q.1 21.8 7.15( L: () • 2 3P.0 1. 3 12.8 16.1 19.6 23.3 30.1 
88 39 9.13 3.3 9.3 4.133 2('.4 lS.C 1.3 (.3 (, . (. 8.5 11.0 ll~. e 
92 64 27.58 25.9 29.2 7.153 42.0 42.0 4.0 H i .O 25.0 28.0 3Z.0 3 ('. 0 
~ 93 67 15.90 14.1 17.6 7.92: 33.'> J 1. r: 1.3 3.8 1 2 • 0 17.0 21.0 7. (,.0 
9& 75 %.08 34.3 J 7 • 7 8.242 57.n 5J.C' 22.0 2:, • 0 31. 0 35.0 l~ ( : • 0 47.0 
103 (i Lf 25.27 23. Po 2(, • 6 6.239 L: n • (l 3P· .O 10.0 17.0 22.0 25.0 2 f;. 0 33.0 
401 22x 15.34 12. (, 18 0 0 6.351 29.2 /. .: • 7 l : .1 f..2 10.4 15.5 1(· .9 23.0 
807 71 15.78 10.5 21. 0 24.64(' 7.12.0 36. S 0.6 5. 3 8.3 12.7 17.1 22.7 
811 93 9.23 R.4 10.0 4.395 27. • (, 1<:'.2 1.3 ".4 6.8 8.7 1(l .7 15.5 
812 91 9.83 9.0 10.6 4.439 2&.2 22.3 1.3 4.5 7.0 9.0 11. 2 15.3 
813 93 5.97 5.2 6.6 3.912 19.7 1 <:' • L: 1.3 1.3 3.7 5.3 (,,9 10.7 
81L1 93 5.77 . 5.0 6.4 4.065 2( • • 7 H.9 1.3 1.3 3.6 4.8 (..8 10.5 
815 70x 6.83 6.1 7.4 3.003 14.3 13.3 1.3 3.1 5.1 6.3 7.7 10.6 
816 32x 6.58 5.2 7.9 3.870 17.9 12.5 1.3 3.5 3.9 4.7 ~ .2 12.1 
818 94 9.44 8.7 10.1 3.953 19.6 17.9 2. 7 4.3 7.1 8.7 11.3 15.5 
x INSUFFICIENT DATA ** PRIMARY EXCEEDED * SECONDARY EXCEEDED 
Chapter 7 
SULFUR DIOXIDE 
General 
Sulfur oxides are primarily produced when fossil fuels containing sulfur compounds 
are burned. The sulfur compounds are usually released as Sulfur Dioxide (S02). 
The S02 undergoes chemical transformations either inside the stack, in the plume, 
or in the atmosphere. 
The chemical transformations can take place when S02 remains airborne for days. 
Some S02 oxidizes in the plume to form Sulfur Trioxide (S03) , which combines 
rapidly with water vapor 'to form Sulfuric Acid. This Sulfuric Acid reacts further 
to form Sulfates; both carried by the wind may fall as acid rain miles from the 
source. 
Small Sulfate particles can be inhaled deep into the lungs. Acidic irritation 
causes a constriction in subjects exposed to small Sulfate particles, which reduces 
air flow. 
Continuous Sampling Methods 
Sulfur Dioxide was measured hourly at 7 locations during 1977. Instruments were 
located for parts of the year at MacDill AFB (Station 29); County Barn, Hwy 672 
(54); Davis Island (63); 906 Jackson Street (81); Davis Island Yacht Club (112); 
Simmons Park (113); and at U.S.F. (114). 
Average hourly S02 concentrations were read from strip charts at these locations. 
Three-hour and 24-hour average sulfur dioxide concentrations were obtained by 
averaging the appropriate number of consecutive hourly readings, since Florida S02 
air quality standards are expressed in terms of second-highest 3-hour and second-
highest 24-hour levels (short-term standards). The average of all 24-hour readings 
is also a long-term standard: 
Standards Not Exceeded 
Average sulfur dioxide did not exceed the Florida 24-hour long-term standard 
(20 ppb) at any of the 7 measured locations. The highest annual average of 10.8 
ppb was measured at Davis Islands (Station 63), slightly more than one half the 
annual standard. 
The short-term Florida 3-hour (500 ppb) and 24-hour (100 ppb) Standards were not 
exceeded at any sampling location. 
A statistical summary of measured l-hour and 24-hour sulfur dioxide levels during 
1977 follows (Table 7-1). 
7S 
"I 
0-
STANDARDS PRIMARY** 
ANNUAL ARITH. AVE. 30 PPB 
MAXIMUM 24-HOURS AVE. 140 PPB 
MAXIMUM 3-HOURS AVE. 
ONE-HOUR 
STA. 10 OF YEAR ARITH. 
NO. YEAR SAMPLED AVE. (PPB) 
63 1977 83 11. 7 
Davis 
Islands 1976 85 15.2 
1975 91 21.8 
1974 80 26.2 
1973 34 31.0 
81 1977 9 8.6 
Downtown 
Tampa 1976 54 12.8 
1975 89 20.3 
1974 78 22.0 
1973 66 30.3 
1972 26 43.7 
1971 74 25.3 
TABLE 7-1 
SULFUR DIOXIDE (CONTINUOUS) 
(PARTS PER BILLION) 
BASED ON 1-HR AVERAGE CONCENTRATIONS 
SECONDARY'\" 
20 PPB 
100 PPB 
500 PPB 
DAILY 
% OF YEAR ARITH. HIGHEST CONSECUT IVE 
SAMPLED AVE. (PPB) 24-HOURS CONC. (PPB) 
79 10.6 46 43 
80 14.5 '60 57 
85 21. 7"< 74 72 
75 26.4* 98 94 
30 32.3'\"* 230 156** 116* 
108* 106* 101* 
8 8.2 25 24 
50 12.1 49 47 
83 20.3* 114 114* 111 
73 21.8* 168 92 
61 30.7 ;),-7< 265 206** 184** 
146** 138* 128* 
111* 107* 
24 44.3** 147 112* 104* 
102"'< 
72 25.2* 180 176** 129* 
120* 107* 106* 
103* 101* 
HIGHEST CALENDAR HIGHEST 3-HR 
DAY AVE. CONC. (PPB) AVE. CONC. (PPB) 
40 39 217 173 
56 47 173 160 
67 66 253 240 
88 83 367 220 
206 104* 467 397 
101* 
24 20 129 85 
46 42 183 17Q. 
114 101* 523 487 
165 90 673 (553*) 
180 141** 890 747* 
135* 133* 735* 627* 
127* 118* 537 '1-
112 100 460 428 
180 176** 833 650* 
101* 622* 503* 
Trend in Continuous Sulfur Dioxide 
Sulfur dioxide has been measured at Davis Islands (Station 63) since 1963 and also 
at 906 Jackson Street (Station 81) since 1971. Trends in annual average Sulfur 
Dioxide at these two locations is graphed (Figure 7-1). 
Both sampling stations measured above the Federal Standard (30 ppb) during 1973, 
improved to just above the Florida Standard (20 ppb) by 1975, later improving 
below the Florida Standard by 1976, and continuing to improve further during 1977. 
This continued improvement can be attributed mainly to Tampa Electric Company. 
This utility has been switching some of their urban generating units to lower 
sulfur fuels, raising stacks at most urban generating units, and shifting more 
generation to more rural generating units which are already equipped with highest 
allowable stacks. 
About 90.8% of county sulfur dioxide emissions (244,990 tons) during 1977 were 
creditable to Tampa Electric Company (Figure 7-2). The other 9.2% was nearly 
evenly divided between Transporation (4.2%) and Chemical Manufacturing (4.6%). 
Federal Reference Method 
Sulfur dioxide was sampled in or near Hillsborough County using bubblers by the 
Federal Reference Method at 35 sites during 1977. Most sampling bubblers were 
refrigerated to correct for temperature bias and S02 loss. 
A statistical summary showing annual averages and maximum S02 bubbler readings is 
tabulated (Table 7-2). 
The highest annual average S02 was 7.4 ppb (Davis Islands), at less than one half 
the Florida Standard. The highest single 24-hour measurement was 112 ppb, which 
exceeded the Florida Standard, but did not constitute a violation because the 
second highest measurement (33 ppb) at Station 54 (County Barn) did not exceed the 
Florida Standard (100 ppb). One exceedance is permitted annually at each sampling 
station. 
Bubbler Trends 
Bubbler S02 data is available at 6 sampling locations since 1972 and at one lo-
cation since 1973 (Table 7-3). Trends at these locations show improvement in 
recent years at 5 locations, and near steady S02 levels at 2 locations. 
Since S02 was measured by the Federal Reference Method only every sixth day (less 
than 17% of the year), 83% of the year was unsampled. For this reason, approved 
continuous methods should be more reliable for determination of S02 compliance with 
with both long and short term Standards. 
Sulfur Dioxide Mapping 
Countywide Sulfur Dioxide FRM data was available during 1977 from .35 stations plus 
7 Continuous locations. Annual averages were mapped by SYMAP (Figure 7-3). 
Secondary (Florida) Standard violations would be indicated by symbols "4" or ~, but 
no such violations occurred. The highest levels shown are a "3" or X symbol, below 
the Secondary standard. 
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SULFUR DIOXIDE 
(PARTS PER BILLION) 
24-HR AVERAGE 
1977 
STA SAROAD #OF MIN ARITH STAND GEO CALC MAX 
NO NUMBER OBS VALUE MEAN DEV MEAN GEODEV VALUE 
29 104360041 325 2.00 6.56 5.100 5.25 1.890 34.00 
54 101800021 120 4.00 6.01 3.037 5.55 1. 721 21.00 
63 104360035 289 2.00 10.79 6.930 9.02 1. 651 40.00 
81 104360021 31 4.00 8.23 5.032 7.18 1.835 24.00 
112 104360040 300 2.00 6.99 4. 617 5.85 1. 752 30.00 
113 101800081 297 2.00 6.19 5.478 4.79 1.982 35.00 
114 104360039 299 2.00 3.83 2.018 3.50 1.686 15.00 
STA CALC F R E Q U E N C Y D I S T R I B U T I 0 N 
NO MAXI 10% 25% 50% 70% 90/0 95% 99% 
29 34.80 3.00 3.00 4.00 7.00 13.00 17.00 26.00 
54 25.59 4.00 5.00 5.00 5.00 10.00 13.00 19.00 
63 41.50 5.00 6.00 8.00 12.00 22.00 25.00 33.00 
81 40.75 5.00 5.00 6 . 00 9.00 14.00 20.00 24.00 
112 31.05 3.00 4.00 6.00 8.00 13.00 15.00 23.00 
113 36 . 58 2.00 3 . 00 4.00 6.00 13 . 00 20.00 29.00 
114 15.50 3.00 3.00 3.00 4 .00 6.00 9.00 12.00 
SULFUR DIOXIDE 
(PARTS PER BILLION) 
1-HR AVERAGE 
1977 
STA SAROAD #OF MIN ARITH STAND GEO CALC MAX 
NO NUMBER OBS VALUE MEAN DEV MEAN GEODEV VALUE 
29 104360041 7797 3.00 7 . 14 13.015 4.61 3.255 280.00 
54 101800021 2926 5.00 6 . 61 9.694 5.48 3.420 164.00 
63 104360035 . 7290 3.00 11.71 15.439 8.18 2.921 300.00 
81 104360021 757 5 . 00 8.64 12.749 6. 39 3.152 166.00 
112 104360040 7322 3 . 00 7.61 10.749 5.19 2.949 218.00 
113 101800081 7103 3.00 6.80 12.538 4.45 3 . 501 305.00 
114 104360039 7412 3.00 4.27 5.443 3.54 3.186 95.00 
STA CALC F R E Q u E N C Y D I S T R I B U T I 0 N 
NO MAXI 10/0 25% 50% 70% 90% 95% 99/0 
29 346.37 3.00 3.00 3 . 00 5.00 13.00 22.00 67.00 
54 377.66 5.00 5.00 5.00 5.00 5.00 12.00 50.00 
63 398.00 3.00 5.00 10.00 10.00 20.00 40.00 70.00 
81 377.03 5.00 5.00 5.00 5.00 19.00 25 . 00 57.00 
112 266.88 3.00 3.00 3 . 00 8.00 15.00 22 . 00 52.00 
113 419.38 3.00 3.00 3.00 5.00 13.00 20.00 62.00 
114 193.19 3 . 00 3.00 3.00 3.00 5.00 10.00 30.00 
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TABLE 7-2 
1977 OBSERVED SULFUR DIOXIDE - FEDERAL REFERENCE HETHOD 
PARTS PER BILLION ~4-HOURAVERAGE 
NO. nAYS 
STAT II OF ARITH 95 % CONF. INT. STAND EXCEEDEn PERCENT LESS THAN STA7ED VALUE 
NO OBS AVG LOHER UPPER DEV HAX1 MAX2 PRI SEC HIN 10 % 30i~ 50~ 7n% 90% 
--------------------------------------------------------------------------------------------------------
1 53 3.52 2.7 4.3 3 0 109 14.0 11.0 1.0 1.0 1.0 3.0 1 •• 0 9.2 
7 57 1. 26 1.0 1.5 1.02 6 8.0 3.0 1.0 1.0 1.0 1.0 1.0 2,.0 
9 64 2.91 1.9 3.8 4.006 23.0 13.0 1.0 1.0 1.0 1.0 ~.O 8'.0 
15 61 5.43 4.3 6.5 4.804 21.0 17.0 1.0 1.0 2.0 1 •• 0 !l.0 13.0 
29 64 4.58 3.5 5.6 4.750 28.0 22.0 1.0 1.0 2.0 3 0 0 0.0 9' .0 
31 330 4.03 3.8 4.2 6.565 38.9 3 /1.6 1.0 1.0 1.0 1.0 3.3 9, .1 
54 105 4.33 2.4 6.1 11.404 112.0* 33.0 1 1.0 1.0 1.0 1.0 3.5 8.0 
58 105 2.33 1.9 2.7 2.595 14.9 11. 2 1.0 1.0 1.0 1.0 :!.1 5.8 
63 67 7.42 5.7 , 9.0 7.491 33.0 31. () 1.0 1.0, 2.0 5.0 B.O 19.0 
81 8x 1. 88 0.8 2.9 1. 246 4.0 3.0 1.0 1.0 1.0 1.0 ].0 4.0 
85 96 5.47 4. I. 6.5 6.0117 35.0 28.0 1.0 1.0 1.0 3.4 7.2 11.7 
86 79 3.79 3.0 4.5 3.955 18.5 1fi.5 1.0 1.0 1.0 2.3 11.4 9.0 
88 92 3.84 2.7 4.9 6.130 30.1 28.9 1.0 1.0 1.0 1.0 :!.O 10.1 
92 58 3.00 2.0 3.9 4.017 29.0 l1.fl 1.0 1.0 1.0 2.0 ].0 5.0 
93 65 3.62 2.6 4.6 4.453 27.0 16.0 1.0 1.0 1.0 2.0 1. '.0 R.O ~ 103 58 11.88 3.8 5.8 4.087 17 .0 15.0 1.0 1.0 2.0 3.0 li.O 12.0 
112 64 3.45 2.6 4.2 3.509 18.0 12.0 1.0 1.0 1.0 2.0 If. a 9.0 
201 58 3.74 2.7 1 •• 6 3.97C'j 24.2 1R.S 0.7 1.0 2.1 2.6 1.2 6.6 
202 57 5.84 4.5 7.1 5.370 41.5 11. 3 1.0 :!.5 3.8 4.5 (j .4 9.0 
401 21x 2.37 1.3 3.4 2.352 8.fi 6.Po 1.0 1.0 1.0 1.0 :!.O 6.0 
501 45 1.86 1.2 2.4 2.19(1 11.0 8.f. 1.0 1.0 1.0 1.0 1.0 4.5 
701 15x 1. (l0 1.0 1.0 0.000 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 
702 50 1. 03 0.9 1.0 0.23/) 2.fi 1.0 1.0 1.0 1.0 1.0 1.0 1.0 
703 49 1.03 0.9 1.0 fl.238 2.6 1.fl 1.0 1.0 1.0 1.0 1.() 1.0 
807 80 3.73 2.9 4.5 3.99/. 7.4.3 1fi • 9 1.0 1.0 1.0 2.1 1 •• 6 8.2 
811 103 1. 75 1.3 2.1 2.685 23.5 R.4 1.0 1.0 1.0 1.0 1.0 3.0 
812 95 2.97 2.1 3.8 4.919 37.8 19.5 1.0 1.0 1.0 1.0 1.0 7.9 
813 103 2.32 1.8 2.8 2.884 16.1 13.5 1.0 1.0 1.0 1.0 1.0 6.7 
814 92 '1. ~8 2.0 3.7 1 • • 796 29.0 19.6 1.0 1.0 1.0 1.0 1.0 7.6 
815 70x 2.16 1.1 3.2 4.837 39.2 7.8 1.0 1.0 1.0 1.0 1.0 3.0 
816 35x 2.44 1.3 3.4 3.18(1 12.9 12.3 1.0 1.0 1.0 1.0 1.0 7.1 
818 102 1. 86 1.4 2.2 2.418 15.7. 1L: .1 1.0 1.0 1.0 1.0 1.0 3.9 
911 4x 3.08 -1.5 7.7 ~.951 7.2 3.0 1.0 1.0 1.0 1.0 ].0 7.2 
912 4x 1. 52 -0.1 3.1 1.03(l 3.0 1.0 1.0 1.0 1.0 1.0 1.0 3.0 
911 3x 1. 0 () 1.0 loG 0.0(l O 1. 0 1.(' 1.0 1.0 1.() 1.0 1.0 1.0 
x INSUFFICIENT nATA ** PRIMARY E~CEEnED ;c Sr.r:orIDAfY E~~cr.EnEn 
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S~CJND HIGHEST 
LIGHT POLLUTI ON 
MODERATE POLLJTIO~ 
B~LOW SECCN DARY STANDAR DS 
VIJLl\TI O'\J OF SEC. STAND. 
LESS THAN 30 PPB 
30 TO 60 PPB 
60 TO 100 PPB 
100 TO 140 PPB 
86 
~~~o;unty Line 
FIGURE 7-6 
197 7 S0~ . FUR SIOKIDE ( F .R.~. ~ GON T. 
87 
FIGURE 7-9 
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FIGURE 7-10 
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FIGURE 7-11 
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TABLE 7-3 
SULFUR DIOXIDE (FEDERAL REFERENCE METHOD) 
(PARTS PER BILLION) 
24-HOUR SAMPLE 
FEDERAL FLORIDA 
30 20 
140 100 
% OF ARITH. 
NO. LOCATION YEAR YEAR MEAN HIGHEST 24-HOUR VALUES 
1 Downtown Tampa 1977 14 3.5 14 11 
1976 13 7.1 32 21 
1975 14 15.6 97 82 
1974 7 12.4 87 44 
1973 4 9.2 48 27 
1972 10 5.2 28 25 
15 Palma Ceia 1977 17 5 . 4 21 17 
1,976 14 4 . 4 28 21 
1975 12 8 .4 50 31 
1974 16 8 . 9 39 35 
1973 14 7 .6 33 31 
1972 13 7 . 2 44 34 
29 MacDiH 1977 18 4 .6 28 22 
1976 15 2.4 11 8 
1975 15 1.7 11 8 
1974 7 12 . 4 47 35 
1973 12 16.8 67 64 
1972 12 7.4 63 52 
63 Davis Is lands 1977 18 7. 4 33 31 
1976 12 4.8 22 21 
1975 14 9.6 43 33 
1974 17 11.9 46 39 
1973 12 16.0 66 64 
1972 17 12 . 1 58 57 
92 Hwys 41 & 60 1977 ' 16 3.0 29 11 
1976 14 1.5 7 4 
1975 17 1.9 13 8 
1974 15 2.7 13 10 
1973 14 7.8 36 31 
1972 11 5.3 33 20 
93 Hwy 41 S. 1977 18 3.6 27 16 
197 6 14 4 .0 18 15 
1975 14 4 .3 44 18 
1974 14 8.2 89 61 
1973 14 12.8 176 50 
1972 10 5 . 8 27 23 
103 S. 22nd St. 1977 16 4.9 17 15 
1976 14 2.3 18 12 
1975 16 7.1 52 37 
1974 14 8 .7 35 34 
1973 13 10.0 59 33 
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The same set of data was mapped for comparison by SYMVU (Figure 7-4) to better de-
pict the location of peak pollution levels. Sulfur dioxide background levels are 
represented as a base, upon which source-caused pollution is superimposed in the 
shape of hills, valleys, and peaks. 
Second-highest measured Sulfur Dioxide levels (FRM or Continuous) at the same 35 
sampling stations is graphed by SYMAP (Figure 7-5) and also by SYMVU (Figure 7-6) 
for ready comparison. As can be seen, variations of S02 are slight within the 
county boundaries. 
Greater variations in S02 levels are evident when highest measured levels are 
graphed by SYMAP {Figure 7-7). Highest daily levels. are shown .near known S02 
sources. The SYMVU presentation of highest levels (Figure 7-8) accentuates these 
peaks and valleys. Maximum daily levels do not constitute S02 Standard violations; 
only second highest measurements can be violations because short-term standards can 
be exceeded once a year. 
pollution Roses 
Continuous S02 measurements produce average hourly concentration values. Hourly 
values greater than 25 ppb were examined to determine what wind directions occurred 
at the same time. These wind directions and corresponding S02 concentration ranges 
were plotted to identify the direction of most likely S02 sources for each continuous 
S02 monitor. 
On northern Davis Islands (Figure 7-9), highest S02 arrived from the Northeast 
through Southeast, while in southern Davis Islands highest S02 came from Northeast 
through East and occasionally from the West. 
Similar S02 pollution Roses were prepared for St at ion 29 (MacDill AFB) , Station 54 
(County Barn), and Station 113 (Simmons Park). Likely sources of high S02 can be 
identified by looking upwind as indicated (Figure 7-10) from the samplers. 
A Pollution Rose for Station 114 (U.S.F.) showed that higher S02 levels arrived 
generally from the South (Figure 7-11). 
SULFATION 
Methodology 
Sulfation, which has been measured with lead peroxide plates since 1970, is a 
measurement of the activity or dose of sulfur dioxide in the atmosphere at the 
sampling location. The sulfation rate in milligrams S03 per 100 square centimeters 
per day can be converted to equivalent sulfur dioxide by a derived formula. Sulfa-
tion is directly related to the deterioration of paint and building materials (steel, 
marble, cement, etc.). 
Basically, the sampler consisted of a plate coated with a paste containing lead 
peroxide. Lead peroxide reacts with sulfur dioxide to form lead sulfates. After 
an exposure period of one month, the amount of su1fation (mgS03/100 sq. cm./day) 
was determined by the turbidimetric barium sulfate method. 
Sulfation Correlation with West-Gaeke 
Federal Reference annual average sulfur dioxide was correlated with concurrent annual 
average sulfation wherever possible during 1970-1975. Data was available for about 
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29 paired station-years. A linear equation appeared to create a fairly good fit, 
with a correlation coefficient of 0.94. The resultant equation (forced through 
zero) proved useful for converting from annual average sulfation to annual average 
S02 equivalent FRM, in parts per billion. 
The resultant formula: y = 14.28 x, where y = annual average S02 (ppb converted 
equivalent ); x = annual average sulfation (mgS03/l00 CM2/day). 
Sulfation Mapping 
Lead peroxide sampling plates during 1977 were located at 51 sites, widely dis-
persed throughout Hillsborough County. This provided an excellent base for SYMAP 
mapping. 
Federal Reference Method S02 equivalents were calculated for su1fation, using the 
above formula. Sulfation data was used only when actual FRM data did not exist. 
These were combined for mapping, improving data coverage. 
The combined 1977 sulfation and/or FRM SYMAP showed no areas exceeding the Annual 
Average S02 Standard, but provided more detailed interpretation of variations of 
S02 within Hillsborough County (Figure 7-12). 
A complete statistical summary of sulfation data (Table 7-4) may prove to be the 
best historical sulfur dioxide for trend determinations until several years of more 
reliable sampling become available. 
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TABLI 7-4 
SULFATION 
l1G S03/100 CM2/DAY 
1977 
STA flOF MIN HIN GEO . ARITH STAND HAX HAX NO . OBS 1 2 MEAN MEAN DF.V 1 2 
1 8 0.250 0.350 0.411 0.423 0.103 0.560 0.520 
3 11 0.200 0.260 0.311 0.320 0.080 0.460 0.440 
4 In 0.190 0.200 o • 2 (j II 0.273 0.072 0.400 0.390 
5 10* 0.140 0.180 0.229 0.239 0.07n 0.420 0.270 
6 In 0.190 0.260 Q.305 0.311 0.056 0.400 0.360 
7 12 0.090 O.l(jO 0.2111 0.228 0.06fl 0.310 0.310 
8 12* 0 0130 0.190 O.24?' 0.254 0.089 0.490 0.330 
9 9 0.190 0.220 0.278 0.285 n.06n 0.390 0.370 
13 11 0.320 0.360 0.423 0.430 O.OSl 0.590 0.550 
14 11 0.190 0.250 0.328 0.338 0.083 0.520 0.380 
15 9 0.21fJ 0.210 o.29fJ o.JOn 0.032 0.460 n.400 
19 8* 0.270 0.290 0.364 0.372 0.08(j 0.530 0.440 
21 11 0.100 0.200 0.257 0.7.73 0.092 o • 1.60 0.330 
22 10* f).200 0.220 0.2611 0.270 0.04:1 0.35n n.33() 
24 10 0.180 0.200 0.239 0.244 0.048 0.350 0.290 
27 19~ 0.180 0.270 0.313 0.324 0.085 0.480 0.440 28 0.210 0.250 0.273 0.276 0.038 0.340 00310 
29 10 0.240 0.270 0.315 0.322 o .07 I. 0.490 0.390 
47 11 0.130 0.170 0.221 . 0.230 0.0713 0.440 0.260 
49 9 0.12f) 0.190 0.2213 0.238 0.078 · 0.41Q 0.270 
50 8=if 0.230 0.270 0.377 0.396 0.131 0.620 0.550 
51 11 0.200 0.210 0.261 0.268 0.068 0.450 0.320 
51. 9* 0.190 0.190 0.268 0.277 0.075 0.380 0.350 
55 9 0.210 0.220 0.259 0.264 0.O5/) 0.170 0.340 
59 9 0.18 0 0.200 0.255 0.260 0.051 0.350 0.300 
60 12 0.060 · 0.170 0.211 o .227 0.073 0.330 0.320 
63 11 0.240 0.280 0.332 0.339 0.075 0.530 0.370 
64 7* 0.220 0.240 0.272 0.275 0.049 0.370 0.300 
66 10 0.220 0.290 0.347 0.356 0.07~ 0.490 0.460 
68 9 0.230 0.300 0.366 0.378 0.106 0.610 0.440 
69 10 0.280 0.320 0.449 0.468 0.141 0.750 n.62n 
70 10 0.210 0.220 0.285 0.299 0.103 0.520 0.440 
73 .10 0.240 0.290 0.356 0.366 0.091 0.540 0.470 
74 11 0.300 0.330 0.431 0.450 0.155 0.850 0.570 
75 8* 0.320 0.390 0.464 0.473 0.102 0.670 0.520 
711 11 0.250 0.300 0.370 0.378 0.086 0.590 0.430 
77 11 0.180 0.200 0.281 0.292 0.092 0.520 0.350 
78 11 0.050 0.160 0.200 0.224 0.099 0.440 0.330 
79 11 0.200 0.220 0.287 0.293 0.065 0.390 0.380 
81 1* 0 1 000 0.000 0 . 200 0.200 0.000 O!200 0 1 000 
91 In 0.220 0.240 0.297 0.305 · 0.075 0.470 0.360 
92 11 0.270 0.320 0.375 0.382 0.081 0.590 0.420 
93 11 n.210 0.240 0.288 0.295 0.071 0.440 0.410 
95 1n* 0.220 0.230 0. 2 85 0.293 n.07? 0.4JO n.4f)0 
97 11 0.200 0.220 0.283 0.292 0.081 0.440 0.440 
98 9 0.160 0.200 0.246 0.253 0.063 0.360 0.340 
99 11 0.160 0.200 0.239 0.243 O.04fl 0.330 0.310 
100 9* 0.180 0.220 0.261 0.2(j5 0.049 0.34n f).320 
101 9 0.170 0.190 0.253 0.266 0.101 0.510 0.320 
102 9 0.150 0.190 0.248 0.256 0.068 0.360 0.340 
103 10 0.150 0.190 0.255 0.269 0.OQ7 0.500 f).350 
*INSUFFICIENT DATA 
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Chapter 8 
CARBON MONOXIDE 
General 
Carbon monoxide is a product of combustion and is the most abundant pollutant 
(264,592 tons). The 1977 Inventory of Air Pollutants in Hillsborough County showed 
that 38% by weight of the total Hillsborough County air pollutants was carbon 
monoxide. Nearly 95% of this total carbon monoxide was creditable to transportation: 
automobiles and other mobile sources. 
Carbon monoxide, an invisible, odorless, and tasteless gas, is formed when any 
carbon-containing fuel (gasoline, coal, and so on) is not completely burned to 
carbon dioxide (C02), but .only half-way to carbon monox ide (CO). Because of its 
characteristics, the internal combustion engine, especially in cars, is responsible 
for by far the largest fraction of man-made emissions of carbon monoxide. 
Effects 
Compared to other common air pollutants, carbon monoxide has a unique mechanism of 
action. It does not irritate the respiratory tract but rather passes through the 
lungs directly into the blood stream. There it combines with the red blood cell's 
hemoglobin, the substance that normally carries oxygen to all the tissues of the 
body. Because hemoglobin binds carbon monoxide over 200 times as strongly as 
oxygen, a low concentration of carbon monoxide in the ambient air has a greatly 
magnified effect on the body. Since the heart and brain are the two tissues most 
sensitive to oxygen deprivation, they show the most s e rious effects from carbon 
monoxide exposure. Thus at high conc entration (1000 ppm and more), carbon monoxide 
kills by paralyzing normal brain function, but such high levels do not occur in the 
outside air. At much lower levels, effects on these two tissues are also the pre-
dominate ones. 
Because of its unique mode of action, carbon monoxide is not known to have adverse 
effects on vegetation, visibility, or material objects. 
The criteria Resume reports that exposure to 30 ppm will, after a few hours, in-
activate about 5% of the blood's hemoglobin, thus lowering its oxygen content. 
This loss can impair performance on certain psychomotor tests, indicating a sig-
nificant effect on brain function. At higher exposures, excess strain is put on 
patients with heart disease. Exposure to 10-15 ppm for several hours also affects 
the brain by altering time interval discrimination. In addition, there is some 
very preliminary evidence that at even lower weekly average levels of carbon monoxide 
(8-14 ppm), people hospitalized for heart attacks have increased death rates. 
The State of Florida Air Standards for Carbon Monoxide are a l-hour concentration 
of 35 ppm and an 8-hour average concentration of 9 ppm, not to be exceeded more than 
once a year. 
"Air Quality Criteria for Carbon Monoxide" published by the Public Health Service 
stated that an exposure of 8 or more hours to a carbon monoxide concentration of 
10 to 15 ppm could produce a condition that has been associated with adverse health 
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effects as manifested by impaired time interval discrimination. The State of 
Florida Air Standards for Carbon Monoxide are 1-hour concentrations of 35 ppm or 
an 8-hour concentration of 9 ppm, not to be exceeded more than once a year. 
Methods 
Carbon monoxide was measured with a Beckman Long-Path Infrared analyzer producing 
continuous strip chart recordings of carbon monoxide levels. One-hour averages 
were estimated from which 8-hour and 24-hour averages were also computed. 
Sampling Conducted 
Hourly carbon monox ide was sampled at Station 81 (906 Jackson Street) for 12% of 
1977. Neither standard was exceeded during 1977. 
A summary of carbon monoxide samplings (1971-1977 (Table 8-1) shows all historical 
da ta for 6 locations in Hillsborough County. 
Past Violations of Standards 
The one-hour carbon monoxide standard of 35 ppm was not exceeded during 1977. 
Historically, based on 3 ~ years of sampling (Table 8-1), the highest recorded 
one-hour CO sample has been 27.5 ppb (during 1975 at Cypress and Dale Mabry). 
Historically, the highest recorded 8-hour average has been 16.0 ppm and the second 
highest 11.7 ppm, both during 1972 at Kennedy and Dale Mabry. (Old Station 94 
location) . 
A statistical summary of 1977 sampling data is at the bottom of Table 8-1. 
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STANDARD PRIMARY** 
MAX]KUM I-HOUR AVERAGE 35 PPM 
MAX IMUM 8-HOUR AVERAGE 9 PPM 
STA . 10 OF 
NO . YEAR YEAR 
63 1975 61 
Davis 
Islands 1974 66 
80 1972 34 
1-75 & 
Dale 1971 21 
Mabry 
81 1977 12 
906 
Jackson 1976 5 
1971 27 
84 1971 II 
1-75 & 
1-4 
94 197 6 86 
Cypress & 
Dale Mabry 1975 64 
1974 24 
1972 47 
llO 1976 37 
Buffalo & 
Da l e Mab~v 
STA. SAROAD if OF MIN. 
NO . NUMBER OBS. VALUE 
81 104360021 745 0.30 
F R E Q U E 
STA. CALC . 
NO . MAX1 . 10/0 25 /0 
81 10.93 0.50 0.80 
TABLE 8-1 
CARBON MONOXIDE 
(PARTS PER MILLION) 
I-HOUR AVERAGE 
ARITH . TOP I -HOUR 
MEAN . CONCENTRAT IONS 
'LOS 14.0 n.5 
0. 8 15.0 14.0 
3.2 16.0 15.0 
4 .1 15.0 15.0 
1. 34 7.8 7.0 
1. 35 8.8 8.3 
2.1 14.0 n.o 
1.6 7.0 7.0 
2.02 18.5 17.5 
2.40 27 .5 23.0 
2.4 21.5 14 .5 
4 . 5 20 . 0 19.0 
2.40 18 .5 17 .3 
CARBON MONOXIDE 
(PARTS PER MILLION) 
I -HOUR AVERAGE 
1977 
ARITH. STAND GEO 
MEAN DEV. MEAN 
1. 34 0.999 1.07 
N C Y D I S T RIB U T I 0 N 
50% 70/0 90/0 95 /0 
1. 00 1. 50 2 .50 3 .30 
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TOP 8-HOUR 
CONCENTRATIONS 
4.8 4.4 
5.9 4.3 
10.6 9.4-1(>'( 
10. 4 8.8 
4.7 4.6 
5.3 3.0 
7.4 6.8 
5.3 4.9 
10.2 8.4 
9.0 7.7 
8.3 7.9 
16.0 11.7*''( 
11. 4>'d( 10.8>'(* 
10.2** 10.1>'<'* 
10. 1'~>'< 9.8>'0'( 
9. 8'~* 9 . 7,'<-1< 
9.5>'0'( 9. 4'h~ 
9.2*-1< 9.2>'<>'< 
9.1>'<>'< 9. 1>~* 
10.2 9. 4'~* 
9.3>h'< 
CALC. MAX. 
GEODEV VALUE 
1. 897 7.80 
99% 
5.50 
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Chapter 9 
METEOROLOGY 
Data Variations and Meteorology 
Three of the important variables in air pollution trend analysis are the variations 
in sampling, meteorology, and in the source. Th e se three variables are closely 
inte rre lated. 
The determination of trends in air pollutants at sele cted sampling stations re-
quires a first inspection of the meteorology of the y ears or seasons being compared . 
I f the pertinent meteorological data being considered shows similar deviations from 
normal, sampling variations can be attributed to either source variations or sam-
pling method variations . ' 
S ource variations can also be estimated i f thes e depend upon meteorology. For 
exampl e , variations in the amount of fuel used for h e ating and variations in power 
consumption are reflected in the change in number of heating and cooling degree 
days from year to year or season to s e ason. Table 9-1 outlines these and other 
variable s for months, seasons, and year for 1977. 
Winds 
Average wind speed indicates the average transport rate for air pollutants . The 
resultant wind direction and speed show the average direction and speed for pollu-
tants transported away from a source after several hours. Persistency measures 
dilution of air pollutants; smaller value s o f persistency r e flect high dilution 
capability of the atmosphere. All these are shown in Table 9-1. 
Wind directions and speed groups for 1977 are graphe d in Figure 9-1. Easterly 
winds were the most frequent during 1977. 
Precipitation 
T o tal precipitation as well as number of hours with precipitation (Table 9-1) are 
indicators of potential rainout and washout of air pollutants . 
Daily Ra infall and Wind Speed 
Hi gh Fu g itive Dust levels are most likely when winds are fairly high and it has not 
r a ined for several day s to a week. Daily Rainfall amounts and Average Daily Wind 
Spee d (Figure 9-2) are graphed to help identify periods when high Fugitive Dust 
was likely during 1977. 
Sky Cover 
Da ytime sky cover (Table 9-1) indicates amount of sunshine indirectly (for ozone 
production) and can be used in conjunction with wind speed to approximate the 
prevailing stability category. 
100 
MONTH/ MINIMUM 
QUARTER (AVE. ) 
of DEV. 
Jan. 4l. 0 -9.1 
Feb. 46.2 -5.5 
Mar. 61.8 5.9 
Apr. 60.3 -l. 3 
May 66.2 -0.7 
o 
-
June 74.7 2.7 
July 74.9 1.2 
Aug . 75.9 l.9 
Sept. 74.7 2.1 
Oct. 62.5 3.0 
Nov . 57.8 1.4 
Dec. 49.2 -2.0 
Quarter 1 49.7 -8.7 
Quarter 2 67.1 0.7 
Quarter 3 75.2 5.2 
Quarter 4 56.5 2.4 
Yearly 62.1 -0.5 
TABLE 9-1 
1977 
METEOROLOGICAL DATA AFFECTING AIR POLLUTION 
TEMPERATURE WIND 
DEGREE DAYS AVE. RESU!...TANT PERSIS-
HEATING COOLING SPEED TENCY 
if DAYS DEV. it DAYS DEV. MPH DEV. DIR. SPEED 
422 219 2 -58 8.6 -0.3 10 2 .9 .34 
214 38 9 -78 8.3 -1.3 30 1.7 .20 
28 -62 218 97 8.7 -1.1 140 2.8 .32 
6 -3 210 -9 9.1 -0.6 80 3.2 .35 
0 0 364 -14 8 .1 -1.0 80 2.0 .25 
0 0 567 87 6.9 -1.5 270 3 .6 .52 
0 0 559 35 5.7 -1.8 100 1.1 .19 
0 0 565 32 7.3 0.0 no 3.2 .44 
0 0 526 52 4.8 -3.4 100 l.0 .21 
18 18 258 -43 7.3 -1.7 30 3.4 .47 
53 -18 139 14 7.5 -1.3 70 2.5 .33 
222 53 36 -28 7.5 -1.3 50 2.4 .32 
664 195 229 -39 8.5 -0.9 60 1.3 .15 
6 -3 ll41 64 8.0 -1.0 60 0.6 .01 
0 0 1650 ll9 5.9 -1.7 llO 1.8 .30 
293 53 433 -57 7.4 -1.4 50 2.7 .36 
963 245 3453 87 7.5 -l.3 70 1. 4 .19 
PRECIPITATION CLOUDINESS 
TOTAL OW. HRS. DAY SKY DEV. 
WITH COVER 
(Tenth) 
2.75 .42 41 7.0 1.4 
2.41 -.45 19 5.9 0.5 
.73 -3.16 20 6.6 1.1 
.86 -1. 24 15 4.6 -0.4 
.73 -1.68 II 5.5 0.2 
2.66 -3.83 21 5.7 -0.6 
5.36 -3.07 43 6.5 -0.3 
5.98 -2.02 60 7.5 0.7 
4.28 -2.07 41 6.4 -0.1 
.42 -2.12 7 5.6 0.4 
1.89 0.10 20 6.4 1.5 
3.40 1. 21 44 6.4 1.0 
5.89 -3.19 80 6.5 1.0 
4.25 -6.75 47 5.3 -0.3 
15.62 -7.16 144 6.8 0.1 
5.71 -0.81 71 6.1 1.0 
31.47 14-7.91 342 6.2 0.5 
o 
..., 
N 
FIGURE 9-1 
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Chapter 10 
SAMPLING STATIONS & STATISTICS 
Scope of Sampling 
Air pollutant sampling was conducted in Hillsborough County at 87 sampling stations 
during 1977 (Table 10-1). At least 71,839 samples were calculated or analyzed 
(Table 10-2). These measurements of air quality were conducted primarily by the 
Hillsborough County Environmental Protection Commission. Other public agencies and 
some industries conducted similar samplings. Their data were included whenever 
possible to extend the air sampling coverage. A complete list of air sampling sta-
tions and locations is presented in Table 10-1. 
Grid System for Location 
Each air sampling station was pinpOinted within Hillsborou gh County in Table 10-1 
using a Universal Transverse Mercator coordinate grid system with units in kilometers. 
This permits direct calculations of distances and directions between points. It can 
be employed with Diffusion and Air Quality Display Models. A map at the end of the 
Air Section of this book shows location of all sampling stations (Figure 10-2) opera-
ting during 1977. Some air sampling sites were relocated or discontinued prior to 
1977. These are located on another map (Figure 10-1) for readers interested in 
earlier sampling data while the extent of this available sampling 1972-1976 is sum-
marized in Table 10-3. 
Percent of each year when air pollutants were sampled was calculated for each station 
in Table 10-1. 
Types of air pollutant sampling at each station are shown in Table 10-1. Nine types 
of air pollutants were sampled. Some pollutants were sampled by several methods. 
Details of methodology are expanded under the appropr iate chapter headings. 
Meteorological Data 
Pollution roses and other directional analyses were compiled using Tampa Internation-
al Weather Data. 
Air Pollution Summaries 
Calculated maximum and second highest concentrations were estimated using Larsen's 
methods of estimation. 
Frequency distribution tables show concentrations wh ich were "equalled or less than" 
given percents of the time. 
Computer mapping of air pollution data was performed via SYMAP. Three dimensional 
plotting utilized SYMVU. 
SAROAD Numbers 
Local station numbers are generally used in the text. SAROAD numbers assigned to 
these stations by EPA are listed in Table 10-4 for reference. Retrievals of raw 
data and summaries can be obtained from DER Tallahassee or from EPA Atlanta. 
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o 
VI 
HCEPC 
NO. 
1 
2 
3 
4 
5 
6 
7 
8 
9 
13 
14 
15 
19 
21 
22 
23 
24 
25 
26 
27 
28 
29 
37 
39 
40 
47 
49 
50 
51 
52 
54 
55 
56 
58 
59 
60 
g~ 
65 
66 
HCEPC 
SAROAD NO. NO. 
10-4360-002 67 
10-4360-003 68 
10-4360-004 69 
10-4360-033 70 
10-4440-001 71 
10-4360-005 72 
10-0370-001 73 
10-3660-001 74 
10-1800-003 75 
10-4360-032 76 
10-4360-031 77 
10-4360-030 78 
10-43 60-029 79 
10-1800-008 80 
10-1800-009 81 
10-1800-010 82 
10-1800 -011 87 
10-1800-012 91 
10-1800-013 92 
10-1800-014 93 
10-1800- 015 94 
10-4360-034 95 
10-1800-040 96 
10-1800-042 97 
10-1800- 043 98 
10-1800-017 99 
10-1800- 018 100 
10-1800-019 101 
10-4360-006 102 
10-1800-020 103 
10-1800-021 104 
10-1800-022 105 
10-1800-029 106 
10-1800-023 107 
10-4360-007 108 
10-1800-024 109 
10-4360-035 110 
10-1800-054 111 
10-1800-055 112 
10-1800-056 113 
114 
TABLE 10-4 
1977 SAROAD NUMBERS 
ASSIGNED TO HCEPC STATIONS 
SAROAD NO . SAROAD NO. 
10-1800-057 10-0370-001 
10-4360-009 10-1800-003 
10-4360-010 008 
10-1800-058 009 
10-3660-003 010 
10-4360-011 011 
10-4360':012 012 
10-4360-013 013 
10-4360-014 014 
10-4360-015 015 
10-1800-059 017 
10-4360-016 018 
10-4360-017 019 
10-4360-023 020 
10-4360-021 021 
10-4360-018 022 
10-1800-062 023 
10-43 60-020 024 
10-1800-064 029 
10-1800-066 040 
10-4360-022 042 
10-1800 -0 65 043 
10- 1800-067 054 
10-1800-072 055 
10-1800-068 056 
10-1800-071 057 
10-1800-069 058 
10-1800-070 059 
10-1800 - 073 062 
10-4360-024 064 
10-4360-025 065 
10-4360-028 066 
10-4360-026 067 
10-4360-027 068 
10-1800-080 069 
10-1800-074 070 
10-4360-044 071 
10-4360-042 072 
10-4360-040 073 
10-1800-081 074 
10-4360-039 
HCEPC 
NO. 
7 
9 
21 
22 
23 
24 
25 
26 
27 
28 
47 
49 
50 
52 
54 
55 
58 
60 
56 
37 
39 
40 
64 
65 
66 
67 
70 
77 
87 
92 
95 
93 
96 
98 
100 
101 
99 
97 
102 
109 
HCEPC 
SAROAD NO. NO. 
10-1800-080 108 
081 113 
10-3660-001 8 
003 71 
10-4360-002 1 
003 2 
004 3 
005 6 
006 51 
007 59 
009 68 
010 69 
011 72 
012 73 
013 74 
014 75 
015 76 
016 78 
017 79 
018 82 
020 91 
021 81 
022 94 
023 80 
024 103 
025 104 
026 106 
027 107 
028 108 
029 19 
030 15 
031 14 
032 13 
033 4 
034 29 
035 63 
039 114 
040 112 
042 111 
044 110 
10-4440-001 5 
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STN. 
NO . 
1 
3 
4 
5 
6 
7 
8 
9 
13 
14 
15 
19 
21 
22 
24 
27 
28 
29 
31 
47 
49 
50 
51 
54 
55 
58 
59 
60 
63 
1977 
--
U. T.M . 
GRID 
EAST NORTH 
57 . 20 92 .22 
60 . 77 92.78 
49 . 60 82.00 
63.26 102 . 51 
65.10 93.10 
74 .52 91. 45 
88 .96 100.18 
58 . 75 66.68 
57 .32 88 . 80 
56.95 89 . 45 
5 l. 55 90 ,45 
56 . 72 90 .28 
86 . 87 64 . 58 
44.33 97 . 35 
63 . 20 74.85 
59 . 44 73 . 83 
62 . 34 71.72 
54 . 83 79 . 23 
87.00 ll5 . 00 
45 . 22 ll 2 . 68 
56 . 50 ll4.30 
67. 91 67. 23 
50.15 95.13 
66 . 26 74 . 79 
65 .32 85.65 
62 . 28 87.48 
52.30 100.55 
66 . 65 82 .32 
56.98 90~05 
Insufficient Data 
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AIR POLLUTION SAMPLING TYPES 
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Heal th Center, 1105 E. Kennedy 
Adamo & 39th St., Tampa 
760 9 West sh ore , Tampa 
Water Plant, Wh iteway Dr., TT 
Dog Pound, Orient Road 
Rainb ow Trail, Brandon 
Water Plant , Baker St., Plant City 
Fire St a . , She ll Pt . Rd., Ruskin 
Davis Island Airport 
Davis Is., Chesapeake & Danube 
Fire Sta ., Nep tune & Church, Tampa 
Columbia & Bering, D. 1. 
Hwys. 674 & 39 
Hillsborough & Memorial, Tampa 
Adamsville, W. of Hwy 41 
Apollo Beach, Holiday Inn 
Apollo Beach 
MacDi ll AFB, Sewage Plant 
Central Phosphates, I nc. 
Keys tone Park 
Lutz School 
Webb's Sun City Wa t e r Plant 
Maint. Yd, Tampa Airport 
County Barn, Hwy 672 
Progress Villa ge Sewage Plant 
TECO Substation , E. of Hwy 41 
Honeywe ll Plant, Tampa 
River Cove, Alafia River 
91 Davis Island, Coast Guard Station 
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88 
89 
91 
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EA ST 
63 .80 
63 . 52 
60 . 42 
57.38 
86 . 95 
50 . 55 
54 . 57 
58 .32 
58 . 30 
65 .30 
58 . 41 
54 .35 
57.08 
65 .07 
56 . 40 
62 . 13 
61. 20 
46 . 80 
56 .60 
62.15 
62 . 10 
51. 74 
64 . 10 
63.54 
65 . 07 
67.10 
68.83 
71. 50 
72.26 
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82 . 70 
83 . 26 
89 .34 
91. 40 
113.30 
86 . 15 
89 . 89 
88 .7 5 
90 . 55 
89. 15 
99 . 52 
95 . 71 
92.08 
93 . 08 
91.00 
89 . 30 
71. 70 
58 . 70 
93 . 40 
92 . 55 
86 . 10 
92. 65 
81.90 
80 . 22 
59 . 83 
61. 65 
63.41 
61. 75 
58 .94 
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ON ~c3 ::r:o LOCATION 
E. of Hwy 41 , A1a f i a River 
Hwy 41 , 1 mi. W. of Gibs ont on 
22nd S t . Causeway Drive - I n 
Se ddon Is l and, Nor t h Tip 
Hwy 39 , 2 mi. S . of Count y Line 
Ga ndy B1vd ./S . Ma nhattan , Tampa 
Bayshore Bou levard, Tampa 
Hookers Point, Tampa 
Hookers Pt. on Hwy 556, Tampa 
Hwy 676 & 78th St ., Tampa 
Park Dr ./Crenshaw St., Tampa 
Armenia Ave . /Francis , Tampa 
8"c 906 Jackson Stree t , Tampa 
Orient Rd. ~ mi. N. of Hwy 60 
TECO- North tip of Davis Island 
TECO- 22nd S t. Cswy / Hwy 41 
TECO- Mi 11ermac Rd, Apollo Beach 
TECO- County Line, Ft. Lonely 
S t . Elizabe t h Hospital, Tampa 
Hwy 41 & Hwy 60 
ICWU Hall, Hwy 41 Sout h 
Cy press & Dale Mabry 
Gibsonton (Ohio Avenue) 
Palm & Lu1a, Gibson t on 
Lightfoot Rd . & 301 
Dug Creek Rd . & 301 
1 mi. E. on Bishop Road 
7 mi. N. on Hwy 579 
N. of Mana t ee Line on 57 9 
o 
CXI 
STN. 
NO. 
103 
109 
111 
112 
113 
114 
20 1 
102 
302 
303 
304 
305 
306 
401 
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80 7 
811 
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8 16 
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911 
912 
913 
EAST 
58.82 
45.68 
62 . 73 
57 .19 
55.56 
59.86 
95 . 00 
93 . 00 
64 . 83 
63.35 
63 .7 0 
65.06 
65.98 
38 . 31 
50 .00 
88 .1 5 
85.85 
89 . 20 
57.20 
65. 10 
65 .10 
63.50 
63.50 
66.70 
65.15 
63.60 
94.70 
92 .00 
94 . 30 
I 
1977 
--
Z 
.....:l 0 UJ 
>-'.....:l >-.H W 
.-! <t: .-!E-l E-l U.T.M. .c~ .c<t: >-.<t: 
.uE-l .u~ .-!~ GRID c UJ C.....:l ' '''; .....:l 
~§5 o~ cU ~ NORTH ~UJ CiUJ 
91. 92 83 
106.35 
99.26 
87. 56 
69 . 04 
104.8 7 
81. 00 
79.00 
94 . 36 
93 . 78 
92.05 
91. . 97 
93 . 99 
71. 77 
58 . 00 
64 . 25 
62.85 
71. 55 
87.40 
74 . 80 
74.80 
69 . 90 
69 . 90 
74.90 
8C . 43 
79.7 0 
72. 75 
69.75 
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ON ~cS LOCATION ::r::o 
Fire Station #6,3 11 S. 22 nd St. 
51 Ci trus Park Fire Station 
77 HCEPC, 7402 N. 56th S t. 
Yach t Club & Davis Island 
E. C. Simmons Park 
USF Medical Building 
IMC, N. of Plant 
IMC , IV . of Plant 
Flor ida Steel-Orient Road 
Florida Steel-60th St o S. of B'way 
Florida Steel-404 60th St. S. 
r 10rida Steel-Hil1s o Uti1. STP 
Florida Steel-1955 E . Blvd. 
Pinellas Co . Hea lth Dept. 
County Line Rd., Manatee County 
2Jz mi. S. of Brewster 
2Jz mi. Vi . of Brewster 
2Jz mi. N. of Brewster 
TECO-yacht Club, Davis Island 
1 mi. E . of BLi; Bend 
1 mi. E. of Bi g Bend 
2Jz mi. S.E. of Big Bend 
2Jz mi. S.E. of Big Bend 
2 mi. E. of Big Bend 
2 mi. E.S.E. of Big Bend 
TECO-G ibsonton 
Borden, N. end property 
Borden, E. end property 
Borden, S. end property 
o 
-0 
POLLUTANT 
DUSTFALL 
SULFATION 
SUSPENDED PARTICULATE 
Total Hi - vo lume 
Sulfates 
SULFUR DIOXIDE 
Cont i nuous 1-Hr . 
Fed . Ref. 24 - Hr. 
NITROGEN DIOXIDE 
HYDROCARBONS 
OZONE 
CARBON MONOX IDE 
TOTALS 
NO . OF 
STATIONS 
3 
51 
38 
10 
7 
35 
23 
1 
3 
1 
Tab l e 10- 2 
NUMB ER OF AIR POLLUTANT SAMPLES 
HILLSBOROUGH COUNTY, FLORIDA 
1977 
SAMPL ING DURATI ON 
1-Hr . 24- Hr . 
1 ,95 7 
28 7 
42,838 
2,418 
1,613 
536 
20,965 
701 
65,040 6,275 
1-Month TOTALS 
35 35 
489 489 
1 ,957 
28 7 
42,8 38 
2,418 
1,613 
536 
20, 965 
701 
524 71 , 83 9 
1972-1976 
U.T. M. 
STA. 
NO. YEAR EAST NORTH 
67 1972 64.40 81. 41 
1973 
19 74 
71 1972 92.75 94.70 
1973 
1974 
72 1972 60.28 102. 68 
o 
1973 
I 1974 80 1972 51 . 90 93.05 
87 1972 70.50 83.25 
1973 
1974 
1975 
96 1972 65.50 
I 
79 . 49 
1973 
1974 
104 19 73 50.20 93.40 
105 1973 45.70 96 . 30 
1974 
106 1973 55.15 80.50 
1974 
107 1973 66 . 25 87.10 
1974 
108 1975 95.40 83 .70 
110 1976 51. 92 95.99 
301 1974 64.70 92.80 
504 1974 50.50 58.70 
601 1975 63.70 82.60 
1976 
808 1974 80.60 88 . 90 
1975 
1976 
901 1975 96.00 70.00 
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92 
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13 18 7 
34 30 
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10", 21 20", 
17 
100 
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75 
92 
75 
75", 
75 
100 
6", 
5", 
13 
34'" 
99 
16 27 25", 
16 32 29 
10": 59 30", 
12 
w 
Q 
H 
X 
0 
z 1972-1976 0 
::<: 
Z 
~ 0 " p::) 
0 ~ 
N c5 LOCATION 0 
Gibsonton, 1/2 Mi. E. 
3~ Mi. S. E. of Plant City 
E. of Hwy 581 & Bougainvillea 
34 1-75 & Da l e Mabry, Tampa 
TECO, Riverview (A1afia/E.301) 
Bullfrog Creek, E. of 41 
76 Boy Scout Headquarters 
Town & Country & Memorial 
MacDi11 Hospital 
S . 49th Ave . & 48th St. 
Alexander's, E. of Nicols 
3}-k 
Fla. Steel at Plant Site 
County Line Rd., Manatee Co. 
Borden, Polk Co. Line 
1972 -197 6 
U. T . 1"1. 
STA . 
NO. YEAR EAST NORT Il 
2 1972 58 . 95 91. 35 
1973 
1974 
23 1972 63 . 45 76.75 
1973 
1974 
25 1972 65 . 00 7LI.81 
1973 
197 4 
2 6 1972 63 .7 5 74.26 
1973 
197 4 
37 1976 83 .00 94 . 50 
39 1972 68.20 65 . 60 
1973 
1974 
40 1972 56 .70 8 7.75 
1973 
1974 
1975 
52 1972 79.71 -- j-·- lU'.75 
1973 
1974 
56 1972 79 . 10 82. 70 
1973 
1974 
65 1972 63 . 60 81.00 
19 73 
1974 
* Insuffiriient Data 
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AIR POLLUT ION SAN PLING STAT IO NS 
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Z 
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N cS 0 LOCATION 
Bayside School, Tampa 
Adamsville Rd., Adamsvill e 
Big Bend Rd., E. of Hwy 41 S. 
H\vy 41 N. of Ellsberry Rd. 
A. Miles Residence, Hopewell 
Del Webb s Sun City Sewage 
Davis Islands, S.W . Tip 
TECO-Davis Islands, S.W. Tip 
Hillsborough River State Park 
Lithia Springs, Lithia 
Gibsonton, H. of Hwy 41 S. 
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FIGURE 10-1 
HCEPC SAMPLING STATIONS 
DISCONTINUED PRIOR TO 1977 
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WATER QUALITY 
INTRODUCTION 
The Hillsborough County Environmental Protection Act charges the 
Environmental Protection Commission with the function of establishing, 
operating and maintaining a continuous program for monitoring water 
pollution. A county-wide water quality surveillance network has been 
designed to provide accurate data and information as to whether the 
requirements of the Act are being complied with and whether the level 
of water pollution is increasing or decreasing throughout the county. 
Publication and dissemination of information to the public concerning 
water pollution is also a function of the Hillsborough County Environmental 
Protection Commission. 
Salt water sampling has been conducted routinely by the Hillsborough County 
Environmental Protection Commission in Tampa and Hillsborough Bays since 
1972, when mid-depth samples only were collected. Samples for selected 
parameters were collected at surface, mid-depth, and bottom starting 1975. 
Fresh waters have been sampled routinely since 1973. 
A summary of water sampling 1972-1977 shmvs the progress achieved: 
Salt Water Fresh Water 
Year Parameters Stations SamEles Parameters Stations SamEles 
1972 43 50 13,000 0 0 0 
1973 21 52 9,900 21 18 2,600 
1974 38 53 14,800 38 20 6,100 
1975 42 54 23,397 42 19 6,034 
1976 31 54 22,344 37 32 10,828 
1977 31 54 23,623 34 33 8,325 
Correlations between various parameters determined their potential 
interdependency and assisted in predicting possible pollution control 
mechanisms. 
This broad base of water data obtained during 1972-1977 provides useful 
background data for eventual development, revision and enforcement of 
regulations, standard effluent limitation plans, or programs established 
under the Federal Water Pollution Control Act of 1972. 
Effective planning r equires an adequate water quality data base. This 
report provides a first approach to this primary objective. Data has 
been transmitted monthly to the State of Florida and to Federal Storet 
water quality s ystems for inclusion in data banks available to all 
a gencies or the general public. 
Use of this data for research is encouraged, with the hope that special 
findings will be made available back to this Agency. 
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Chapter 1 
GENERAL WATER QUALITY 
Introduction 
Me thods of determining "General" water quality at each sampling station were ex -
plored, and pertinent parameters were narrowed down to four as follows: 
1. Average Total Coliform Bacteria 
2. Average Turbidity 
3. Average Chlorophyll a 
4. Average Biochemical Oxygen Demand 
In previous years Average Total Organic Carbon (TOC) was used rather than Bio-
chemical Oxygen Demand (BOD). However, since Total Organic Carbon was measured 
only four times per year and since highly colored river water could give a high 
TOC concentration but not be polluted, it was felt that BOD would provide a more 
accurate determination of water quality. 
These four parameters are different measures of water quality which affect '~ody 
Contact and Recreation" use of bay waters. Measurement methods and units are 
different for each of these four parameters, such that they cannot be added direct-
ly to determine "General" water quality. 
Rankings 
Sampling averages for each parameter were ranked from lowest to highest (1-54), 
with the similar rankings assigned to tied average parameters. Lowest ranking 
numbers were considered "best" water quality while highest ranking numbers were 
considered "worst" water quality. 
Rankings for each parameter at each water sampling station were then added to ob-
tain a "sum of four rankings" at each station. These "sums of four rankings" were 
then ranked again from lowest to highest to obtain "rank sums" ranking for overall 
general water quality, reflecting the additive four parameters used as input. This 
"rank sum" ranking was called the "Water Quality Index". 
Mapped Water Quality Index 
During 1977 the general water quality throughout Hillsborou gh Bay was undesirable. 
There was no apparent pattern in Old Tampa Bay with every water quality ranking 
represented. Tampa Bay was generally good or excellent . 
Hillsborough Bay exhibited undesirable water quality due to the discharge of poorly 
treated domestic and industrial waste. 
Trends in Water Quality 
General water quality trends are presented for Shellfish Harvesting, Swimming, 
Dissolved Oxygen, Chlorophyll~, Salinity and Turbidity from 1972 through 1977. 
Trends were plotted separately for Upper Old Tampa Bay, Old Tampa Bay, Hillsborough 
Bay, Upper Tampa Bay and Lower Tampa Bay. 
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Chapter 2 
SOU R C E S o F W ATE R 
-------
SEWAGE WASTEWATER PLANTS IN HILLSBOROUGH COUNTY 
The subsequent maps (Hillsborough County, 4 quadrants) indicate the locations of all 
the sewage wastewater treatment plants inventoried in Hillsborough County as of 
December 1978. 
The legend on the map separates the plants by permitted design capacity. This was 
accomplished using six different symbols. The symbols indicate the approximate lo-
cation nf each treatment facility. Numbers assigned to each can be found in numerical 
order in the wastewater treatment plant directory Table. If the method of effluent 
disposal is surface water discharge, this has been indicated on the symbol by the 
letter "D". The legend also depicts a reduced drainage basin map designating each 
area by a letter: T-Upper Tampa Bay, H-Hillsborough River, D-Delaney Creek, A-Alafia 
River, C-Coastal Streams, L-Little Manatee River , B-Bullfrog Creek. 
The wastewater treatment plant directory lists the plants in numerical order. The 
name of the treatment facility is specified along with its corresponding drainage 
basin , process type, design capacity and type of effluent disposal. The basins have 
already been described on the legend. The process type is indicated in the second 
column by: SF-Sand Filter, TF-Trickling Filter, EA-Extended Aeration, CS-Contact 
Stabilization, and AWT-Advanced Waste Treatment. 
The method of effluent disposal is indicated in the third column by: D-Discharge, 
P-Ponding, I-Irrigation or an A-Alternate Method of Disposal. 
Plant Type and Effluent Disposal Method 
SF-Sand Filter 
A specially prepared bed of sand on which effluents from tricking filters, secondary 
settling tanks or septic tanks may be applied intermittently. The sewage flows through 
the sand where organic material is removed. This system if well operated can give a 
fairly high rate of BOD and suspended solids removal. 
TF-Trickling Filter 
This is a secondary process for treating sewage in which the sewage is sprayed over a 
filter-medium where a heavy growth of biological organisms is attached, thereby re-
moving the organic material. The system consists of four basic parts: the filter 
medium, the underdrain system, the mechanism for distributing the sewage evenly over 
the surface of the filter, and the chlorine contact chamber. This process does not 
provide as high a quality effluent as the activated sludge process. 
EA-Ex tended Aeration 
The activated sludge secondary treatment process is a process in which biologically 
active bacteria are continuously circulated with incoming biologically degradable 
waste in the presence of oxygen. Since the treatment occurs in the presence of 
oX ' gen provided by some means of aeration, the process is aerobic. After some time 
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period, depending on the process type, a large mass of settleable solids is formed 
which is transferred to a clarifier to be settled, clarified, and discharged. 
CS-Contact Stabilization 
A modification of the conventional activated sludge process in which the sewage is 
brought into contact with biologically active sludge for a short period of time. 
This s ystem additionally includes a settling tank , re-aeration tank, clarifier and 
chlorine contact chamber. 
AWT-Advanced Waste Treatment 
Many substances found in wastewater are only slightly a ffected by conventional treat-
ment operation and processes. As effects of these substances on the environment 
become better understood and depending on the water quality of the receiving stream, 
Advanced Wastewater Treatment of some type may be required. 
There are three major classifications of unit operations and processes for AWT: 
Biological, chemical and physical. Since overnutrification of the waterways is a 
problem prevalent in Florida, the AWT plants in Hillsborough County employ con-
ventional secondary treatment with chemical precipitation for phosphorous removal 
and Biological Nitrification-Denitrification for nitrogen removal. 
Chemical precipitation of phosphorous is acc omplished in most cases by using alum, 
ferric-chloride or sulfate. These chemicals are added to the sewage and phos-
phorous-containing precipitants are removed via sludge. 
Biological removal of Nitrogen (Nitrification-Denitrification) is accomplished in 
two steps: the ammonia is aerobically converted to the nitrate form (nitrification); 
then nitrates are anaerobically converted to nitrogen gas (denitrification). 
Effluent Codes 
D-Discharged Effluent 
Effluent which is treated by varying treatment process es and discharged into waters 
of Hillsborough County. 
P-Percolation/Evaporation Ponds 
Method of land disposal in which the treated ef f luent is applied to a man-made pond 
where it evaporates and percolates down through the soil matrix and recharges the 
ground water. 
I-Spray Irrigation 
Method of land disposal in which the effluent is sprayed onto a cover crop where it 
is disposed of through evapo-transpiration and percolation. The adequacy of this 
method of disposal depends on the close management of the disposal site. 
A-Alternate Methods 
Including any variation or combination of the above, in addition to polishing ponds, 
drainfields and recycling . 
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SUMMARY 
There were 178 active Wastewater Treatment Facilities as of December 1978. A break-
down showed that 35 discharge, 125 use percolation/evaporation ponds, 12 use spray 
irrigation, and 6 use other approved methods. 
Of the plants in Hillsborough County 20% discharge to a receiving body of water 
while 80% use one of the other approved alternatives. 
Hillsborough County has four Advanced Waste Treatment plants and 174 plants utilizing 
some method of secondary treatment. 
The majority of the plants in Hillsborough County are small package plants serving 
mobile home parks, apartment complexes, and small subdivisions. The majority of 
these plants generally treat less than 50,000 gallons of sewage per day. 
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SEWER WASTEWATER TREATMENT PLANTS 
HILLSBOROUGH COUNTY, FLORIDA - 1978 
1. A & A Mob He Home Park 
D EA .005 P 
2. Alafia Mobile Home Park 
A CS .02 D 
3. 
4. 
A1afia 
A EA 
Apollo 
C EA 
River 
.02 
Beach 
. 50 
Camper's Resort 
P 
(Big Bend Utilities) 
D 
5. Bahia Beach Inc. 
C EA .035 D 
6. Bargo Mobile Home Park 
A EA .0085 P 
8. Bearss Park 
T EA .015 P 
9. Bearss Plaza 
TEA.008 P 
10. Big "T" Mobile Home Park 
H EA .02 P 
11. Branch Ranch Restaurant 
H EA .01 D 
12. Brandon Motor Lodge 
A EA .01 P 
13. Brandon Swim & Tennis Club 
D EA .005 P 
14. Brandon Trailer Park 
D EA .015 P 
15. Brandon-Valrico Hills Estates 
A CS .1 · P 
16. Briarwood Mobile Home Park 
A EA .035 P 
17. Bullfrog Creek Mobile Home Park 
B EA .01 D 
18. Carousel Village 
D EA .003 P 
19. Carrollwood (Fla. Cities Water Co.) 
T EA .453 D 
32. Colonial Coach Estates 
T EA .055 P 
33. Connrex Corp. 
34. 
35 . 
D EA .009 D 
Cork Elementary 
H EA .0075 P 
Crawfords "3B" MHP 
A EA .005 P 
36. Crenshaw Lake MHP 
T EA .009 P 
37. Croft's MHP 
A EA .017 P 
38. Dav Pam MHP 
D EA .045 P 
39. Days Inn of America 
D EA .025 P 
40. Double Branch 
T EA .004 D 
41. Dover Elementary 
H EA .007 P 
42. East Bay High School 
C EA .021 P 
43. East Brandon Estates 
A CS .06 P 
44. Eastside Water Company 
H TF .21 P 
45. Eastwood Estates MHP 
C CS .03 D 
46. Eco1o MHP 
H EA .005 P 
48. Florida Downs and Turf Club 
T EA .012 P 
49. Florida Steel 
D EA .01 A 
50. Food Fair-Pantry Pride 
D EA .003 D 
20. Carrollwood Village (Dale Mabry Utilities) 51. GAF Corporation 
D EA .003 P TEA.234 I 
21. Cast Crete Corp. 
D EA .005 A 
22. CedarKirk Camp 
A EA .01 I 
23. CF Industries 
H EA .015 P 
24. Chapparre1 MHP 
D EA .01 P 
25. Charlie's MHP 
H EA .015 P 
26. Cherry Creek 
T EA .10 P 
28. Chula 
L EA 
Vista MHP 
.025 P 
29. Citrus Park Elementary 
T EA .0075 P 
30. Clifford Apts. 
H EA .025 P 
31. Coffee Cup Restaurant 
L EA .003 D 
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52. Gardinier 
A SF .012 D 
53. Gibsonton Elementary 
A EA .0075 P 
54. Good Samaritan Hospital 
T EA .015 P 
55. Grandview MHP 
D EA .02 P 
56. Greco Jr. High School 
H EA .014 P 
57. Green Acres Campground 
H EA .045 I 
58. Green Tree Village 
H EA .08 P 
59. Groves North 
D EA .09 P 
60. Hawaiian Isles 
L . CS .08 P 
61. Hazzard MHP 
D EA .0035 D 
62. Hidden Creek MHP 95. Nitram Inc. 
H EA .01 I D EA .005 D 
63. Hidden Pines MHP 96. North Pointe 
B EA .012 P D EA .10 P 
64. Hillsborough River State Park 97. Oakhill Village 
H EA . 015 P H CS .023 P 
65. Hillsborough Trailer Park 98. Oaks ide Trailer Park 
D EA .008 P A EA .012 P 
66. Hillsborough Utilities Corp. 99. Oakview Estates siD 
D TF .271 D A CS .07 P 
68. Hooker's Point STP (City of Tampa) 100. Orange Park MHP 
H P 36. D H EA .011 P 
69. Jackson 's Red Pig MHP 10l. Camelot MHP 
T EA .012 P D EA .022 P 
70. Juanita Apts. (City of Tampa) 102. Palm River Elementary 
H EA .010 D D EA .01 P 
71. King Richard's Court 103. Paradise Village MHP (Marolf) 
B EA .045 P D EA .077 P 
72. Lake Ma gdaline J uvenile Home 103A. Paradise village MHP (Defiance) 
T EA .006 P D EA .04 P 
73. Lakeshore Villa 104. Pebble Creek Village 
H EA .025 P H EA .10 D 
74 . Lakewood STP 105. Perkins Pancake House 
T CS .175 D D EA .015 P 
75 . Lamplighter MHP 106. Pinecrest Elementary 
H EA . 06 P A EA .012 P 
76 Lee's MHP 108. Plant City Park & Sales 
A EA .025 P H EA .015 P 
77. Li ght & Life Camp 109. Plant City STP 
H EA .006 I H AWT 8.0 D 
78 . Little Manatee Isle MHP 11l. Pleasant Living MHP 
L CS .03 P A EA .013 P 
79 . Little Manatee River MHP 112. Providence Baptist Church 
L EA .02 P D EA .0075 P 
80. Livingston MHP 114. Ray. Mar MHP 
H EA .01 P T EA .0062 P 
81. Lowe's Nursing Home 115. Riverhaven MHP 
H EA . 0175 P L EA .0099 P 
82 Lutz Elementary 116. Riverlawn Trailer Park 
H EA .0086 P A EA .005 P 
83. MacDill AFB 117. Riveroaks STP 
H EA 2.0 D T AWT 3.0 D 
84. MacDonald Elementary 118. Rivershore MHP 
H EA .015 P A CS .03 P 
85. Major League Bowling 119. Riverview Elementary 
T AWT .01 D A EA .0086 P 
86. Mango Elementary 120. Riverview Shopping Center 
D EA .0086 P A EA .01 P 
87. Chatteau Forrest l2l. Rolling Hills MHP 
H EA .02 P A EA .08 P 
88. Miles Elementary 122. Royall Park Arrowhead Campground 
T EA . 009 P A CS .06 I 
89. Mort Elementary 123. Ruskin Elementary 
H EA . 0086 P L EA .012 P 
90. Mt. Taho Village MHP 124. Ruskin Tomato Growers 
A EA .02 P C EA .0065 P 
91. National Gypsum 125. Ruskin Vegetable Corporation 
H EA .0075 D C EA .0065 D 
93. Neptune Mob ile Village 126. Schaub Highland Isles 
L EA .02 P L CS .06 P 
94. Nistal Trailer Park 127. Seaboard Coastline RR 
B EA .005 128 T EA .004 A(Sandfilter) 
128. Seaboard Utilities 
D TF .82 I 
129. Seabreeze Restaurant 
D EA .005 I 
130. Seffner Elementary 
A EA .0086 P 
131. Seffner Juvenile Home 
D EA .006 P 
132. Southeastern Wire Mfg. 
D EA .004 A (Holding) 
133. Southeastern Utilities (Progress Village) 
D TF .25 D 
134. Southern Pines MHP 
A EA .0045 P 
135. Southern Utilities (Brandon East SiD) 
136. 
A EA .0955 P 
Spanish Main Campground 
H EA .035 P 
137. Springhead Elementary 
A EA .0085 P 
138. Speer MHP 
H EA .015 P 
139. Standard Sales Company 
T AWT .002 D 
141. Steak & Ale Restaurant 
T AWT .01 D 
142. 
143. 
Sun City 
L CS 
Sun Lake 
T EA 
Center 
.60 P 
siD 
.066 P 
144. Sunrise MHP 
T EA .025 P 
145. Sunset Plaza 
146. 
148. 
H EA .05 P 
Sweetwater I 
T TF, .64 D 
Tampa Bay Properties 
H EA .0025 P 
149. Tampa Electric-Big Bend 
C EA .0045 D 
150. Tampa Electric-Cannon 
D EA .0045 D 
151. Tampa Livestock Distributors 
C EA .006 P 
152. Tampa Suburban Utilities 
TEA.750 D 
153. 
154. 
Tampa yacht Club 
T EA .005 D 
Thonotosassa Elementary 
H EA .0086 P 
155. Town & Country Trailer Park 
H EA .012 P 
156. Trak Microwave 
T EA .005 P 
157. Trapnell Elementary 
A EA .0086 P 
160. Turkey Creek School 
A EA .02l P 
162. Twin Oaks Plaza 
B AWT .0105 D 
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164. USF Interim Treatment Plant 
H EA 3.5 I 
165. University of South Florida Apts. 
H EA . 015 P 
166. Villa Grove MHP 
H EA .00345 P 
167. Villa Maria Mobile Estates 
LEA.012 P 
168. Willaford MHP 
H EA .02 I 
169. Williams Oil Company 
D EA .0125 P 
170. Wimauma Elementary 
171. 
172. 
L EA .009 P 
Wimauma 
L EA 
Windward 
H EA 
Trailer Park 
.083 P 
Knoll MHP 
.026 P 
173. Windward Oaks MHP 
H EA .01 P 
174. Woodcrest Apts. (City of Tampa) 
H EA & CS .0602 P 
175. Worthington Arms Apartments 
T CS .09 I 
176. Knights Elementary 
H EA .015 P 
178. Brewster Phosphate 
A EA .Oi5 P 
180. Happy Traveler RV Park 
D EA .01 P 
181. Nine Eagles 
T EA .15 P 
182. Rozier Machinery 
183. 
184. 
D EA .01 P 
Ruskin 
L EA 
Shady 
T EA 
Health Center 
.0035 A 
Palms 
.005 P 
185. SWFMD 
D EA .003 I 
186. Windmere 
H EA .260 P 
188. East Bay Raceway 
D EA .0075 P 
189. Borden Chemicals 
190. 
191. 
A EA .005 A 
Presidential 
D EA · .096 
Sheldon West 
T EA .04 
Manor 
P 
P 
192. KOA 
H EA .01 P 
196. Hide-A-Way Campground 
L EA .03 P 
197. Hillsborough Correctional 
Institute 
B EA .04 P 
INDUSTRIAL WASTEWATER SOURCES 
The subsequent oaps (Hillsborough County, 4 quadrants) indicate the locations of all 
the industrial wastewater sources inventoried as of January 1, 1978. 
The legend on the map separates the sources by Discharging and Non-discharging, which 
are further categorized as Major, Moderate and Minor Sources. This was accomplished 
by using six different symbols. The symbols indicate the approximate location of each 
industrial wastewater source. Numbers assigned to each can be found in numerical order 
in the Industrial Wastewater Directory Table which follows. 
Available data concerning industry, type, descriptions of process, design capacity, 
average daily flow and the effluent characteristics are available at the Hillsborough 
County Environmental Protection Commission. Since the breakdown of major, moderate 
and minor sources is more than just a separation by average daily flow invoicing such 
things as intermittent or non-intermittent flow, emergency types of discharge, strength 
and level of toxicity in the wastewater, it was felt that to maintain simplicity and as 
this explanation would appear to go beyond the scope of the document, this information 
has been omitted. 
Point Source Categories in Hillsborough County 
1. Battery Processors and Re-Cy1ers 
2. Bulk Storage Facilities (Acids, Caustic, NH3, Others) 
3. Chemical Plants and Distribution 
4. Citrus Processors 
5. Cooling Water Discharges (Thermal) 
6. Egg Processors 
7. Frozen Vegetable Processors 
8. Fertilizer Chemical Plants .(Nitrogen and Phosphate Based) 
9. Glass Manufacturing 
10. Incineration of Garbage 
11. Meat Packing 
12. Metal Plating Industry (Electroplating) 
13. Petroleum Handling and Storage Facilities 
14. Phosphate Mining and Benefication 
15. Seafood Processing 
16. Steam Power Generating Facilities 
17. Washing Facilities (Vegetable, Fruit) 
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18. Washing Facilities (Truck and Bus Washing) 
19. Water Production 
20. Miscellaneous Sources 
Two other point categories which account for numerous sources which contribute a 
substantial amount of contaminants to the waters of Hillsborough County are Agricul-
tural Activities (feed lofts, dairy, chicken farms, hog farms) and Concrete Batch and 
Cement Plants. Information on these sources as well as their locations were unavail-
able as of January 1, 1978, consequently are not included in the I ndustrial Waste 
Directory . 
SUMMARY 
There we re 82 active Industrial Wastewater Sources as of January 1, 1978. A break-
down showed that 54 are Discharging and 28 are Non-Discharging . 
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INDUSTRIAL WATER SOURCES 
HILLSBOROUGH COUNTY 
South State Terminal 26. Del Monte Corp. 
Union Oil 27. Union Carbide 
Murphy Oil 28. Davies Can Co. 
S. T. Tringali Co. 29. Royal Bumper 
Sulphur Terminal 30. Seaboard Coastline 
Superior Sea Foods 31. Helena Chemical Co. 
American Petrofina Co. of Texas 32 . Redwing Carriers Inc. 
General Portland 33 . Campoamor Modern Dairies 
Tampa Electric Co. 34. Ka iser Chemical 
Cities Service Oil Co. 35 . M & T Chemicals 
Marathon Oil Co. 36. Peak Oil Co. 
Sun Oil Co. of Penn. 37. Southeastern Wire Manufacturing 
Texaco Inc. 38. Southeastern Galvanizing 
Concrete plant 39. Florida State Fairgrounds 
American Oil Coo Terminal 40 . Hi ghway 92 Laundry 
Central Oil Co. 41. Diamond Products 
Ideal Cement 42. Treasure Isle Inc. 
International Minerals & Chemical Co. 43. Lykes Brothers Inc. 
TECO Gannon 44. Florida Sip 
W. R. Grace & Co. 45. Sucorn Inc. 
Pak-Tank Terminal 46. Salada Foods Inc. 
Flee t Transport 47. Southland Frozen Foods 
Nitram Chemicals 48. Sugar Rose Canning 
Tampa Municipal Incinerator 49. Borden Inc. (Coronet) 
American Can Co. 50. C. F. Industries 
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51. Florida Agg1ite 79. National Papaya 
52. IMC Kingsford Mine 80. U. S. Army Reserve 
53. Brewster Lonesome Mine 81. Hendry Corp. 
54. Borden Big Four Mine 82. Seabrook Foods, Inc. 
55. Simmons Slaughter House 
56. Ruskin Laundrymat 
57. Shirley Anne Laundry 
58. Ruskin Tomato Growers Inc. 
59. Ruskin Vegetable Corporation 
60. Cargill Inc. 
6l. TECO Big Bend Station 
62. Agrico Chemical Terminal 
63. Agrico Rock Phosphorous Terminal 
64. Gibsonton Speed Wash 
65. Gardinier Inc. 
66. Spring Valley Dairies 
67. Riverview Speed Wash 
68. Florida Dairy 
69. Mooreland Chemical 
70. Tampa Water Treatment Plant 
71. Anheuser Busch 
72. Anheuser Busch 
73. McGraw-Edison Power 
74. Thatcher Glass 
75. Bearss Plaza Koin Kleen Laundry 
76. Lutz Coin Operator Laundry 
77. Woodward Coin Laundry 
78. Honeywell Inc. 
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Chapter 3 
Introduction 
During 1976 water samples were collected monthly from mid-depth and analyzed for 
presumptive coliform bacteria and fecal coliform bacteria. The analysis of natural 
waters for bacterial contamination can provide information concerning the relative 
degree of water quality, the location of pollution sources, the compatibility of 
various waters to swimming and shellfish harvesting, and the effectiveness of pollu-
tion abatement programs. 
Consistently high levels of presumptive and fecal coliform bacteria may indicate 
poor water quality and may lead to the identity of point or diffuse sources of water 
pollution. 
Coliform bacteria, although not necessarily harmful themselves, may be indicative of 
the presence of micro-organisms which are harmful to humans. The presence of fecal 
coliform bacteria in water samples indicates contamination by feces from warm-blooded 
animals (humans or cattle) and may offer a more specific indication of the presence 
of bacteria which are harmful to humans. 
Intestinal wastes from warm-blooded animals regularly include a wide variety of 
genera and species of bacteria, including the coliform group and species of the 
genera Streptococcus, Lactobacillus, Staphylococcus, Proteus, Pseudomonas, certain 
spore-forming bacteria and others. In addition to these regular constituents, many 
kinds of pathogenic bacteria and other micro-organisms may be released in wastes on 
an intermittent basis, varying with the geographic area, state of community health, 
nature and degree of waste treatment and other factors. Such pathogenic organisms 
may include bacterial species of Salmonella, Shigella, Leptospira, Brucella, Myco-
bacterium, and Vibrio ~; a wide variety of viruses, including infectious hepa-
titis, Polio-viruses, Coxsackie virus, ECHO viruses, and unspecified viruses postu-
lated to account for outbreaks of diarrheal and upper respiratory diseases of unknown 
etiology, apparently infective by the water~borne route; and the protozoan, Endameoba 
histo1ytica. 
The coliform group of bacteria which is used as an indicator of bacterial pollution 
occurs not only in human feces but also representatives are found in many environ-
mental media, including sewage, surface waters, in and on soils, vegetation, etc. 
The coliform group includes the following bacteria: Escherichia coli, E. aurescens, 
~ freundii, ~ intermedia, Aerobacter aerogenes, ~ cloacae, and biochemical inter-
mediates between the genera Escherichia and Aerobacter. 
An analysis of presumptive coliform bacteria measures the general coliform group, 
including bacteria of fecal and non-fecal origin while the analysis of fecal coli-
form bacteria measures typical Escherichia coli and closely related strains, but 
does not measure Aerobacter aerogenes and its close relatives which are assumed not 
to be of direct fecal origin. 
Measurements 
During 1977 the waters of the Tampa Bay Basin were sampled monthly for Total Coliform 
Bacteria and for Fecal Coliform Bacteria. Water samples were collected from mid-depth 
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and analyzed in the laboratory utilizing the membrane filter method. 
Second Maximum Total Coliform Bacteria 
In an attempt to visually depict the worst conditions which existed in the Tampa Bay 
Basin during 1977, while minimizing the possible effect of experimental error, the 
second maximum total coliform bacteria concentrations were SYMAPed. The highest 
second maximum value during 1977 was 15,000 colonies per 100 m1 in Hillsborough Bay 
on the southern tip of Davis Islands. The lowest second maximum value of 100 colonies 
per 100 m1 was recorded at two stations in Old Tampa Bay between Gandy Bridge and 
Howard Frankland Bridge. Areas of the SYMAP which had second maximum values of 3300 
colonies per 100 m1 or more included McKay Bay, upper Hillsborough Bay, Old Tampa Bay 
northeast of the Courtney Campbell Causeway, Tampa Bay near the southern tip of St. 
Petersburg and one station near the southern tip of Egmont Key. McKay Bay, Hills-
borough Bay and Old Tampa Bay northeast of the Courtney Campbell Causeway have con-
sistently had high bacterial contamination over the years due to domestic waste dis-
charges. This was confirmed by correspondingly high fecal coliform bacteria counts. 
The high counts in Tampa Bay near the southern tip of St. Petersburg and near Egmont 
Key have not been a recurring pattern in past years. A closer examination of the 
data revealed that the high value at these stations resulted from a few months with 
high counts while the other months had low values. In addition, the fecal counts, 
with only one exception, were 100 or less for every month at each station. Conse-
quently, these high values may have resulted from storm run-off rather than a point 
source of pollution. 
Total Coliform Bacteria 
In an attempt to visualize the more typical bacteria concentrations within the Tampa 
Bay Basin, rather than the worst conditions, a SYMAP is presented which depicts water 
areas which exceeded various total coliform bacteria concentrations during two or more 
months of the year. 
The only station which exceeded 10,000 colonies per 100 ml for two or more months 
during 1977 was located in Hillsborough Bay at the southern tip of Davis Islands. 
Areas which exceeded 2400 colonies included Hillsborough Bay, upper Old Tampa Bay, 
Tampa Bay near the southern tip of St. Petersburg and near Egmont Key. 
Hillsborough Bay and Old Tampa Bay northeast of the Courtney Campbell Causeway have 
historically shown bacterial contamination due to domestic waste discharges. The 
other area of the Bay that had high bacteria counts during 1977 had not shown bac-
terial contamination in the past indicating that the high counts may have resulted 
from storm run-off. 
Fecal Coliform Bacteria 
In an attempt to visualize areas of the Tampa Bay Basin subject to fecal coliform 
contamination, a SYMAP is presented which depicts water areas which exceeded various 
fecal coliform concentrations during two or more months of the year. 
The only station that exceeded 2400 colonies per 100 m1 for two or more months during 
1977 was located in Old Tampa Bay northeast of the Courtney Campbell Causeway. Hills-
borough Bay south of Davis Islands exceeded 1000 colonies; while most of the Tampa Bay 
basin did not exceed 100 colonies during two or more months of the year. 
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Hillsborough Bay and Old Tampa Bay northeast of the Courtney Campbell Causeway have 
historically had high fecal coliform bacterial contamination due to discharges from 
the City of Tampa Hooker's Point sewage treatment plant in Hillsborough Bay and 
several Hillsborough County sewage treatment plants in Old Tampa Bay. 
Inadvisable Swimming Areas 
One of the most harmful results of bacterial contamination is the rendering of waters 
unsafe for swimming. According to the Rules and Regulations of the Hillsborough County 
Environmental Protection Commission, bacterial concentrations exceeding 1000 colonies 
per 100 m1 sample indicate waters which are unsafe for body contact such as swimming. 
A SYMAP is presented which shows "Number of Months Swimming Was Inadvisable" due to 
excessive total coliform bacteria during 1977. Water areas having bacterial con-
centrations greater than 1000 per 100 m1 for 7 or more months of a year have the 
darkest shading; while those areas displaying concentrations which did not exceed 
1000 during any month of the year have the lightest shading. 
During 1977 Hillsborough Bay near David Islands was unsafe for swimming 7 or more 
months. McKay Bay and Old Tampa Bay northeast of the Courtney Campbell Causeway were 
unsafe for swimming 5 or 6 months of the year. Most of the rest of the Bay was un-
safe for swimming 1 or 2 months of the year. 
Public swimming beaches on the south side of Courtney Campbell Causeway and at Picnic 
Island were unsafe for swimming only 1 month of the year; while the beach on Davis 
Islands was unsafe for 7 months. 
Shellfish Harvesting 
Shellfish (oysters and clams) are filter-feeders and have the ability to filter out 
and store harmful bacteria found in polluted waters. Shellfish should be consumed 
only if they have been harvested from relatively clean , pollution-free water. A 
total coliform bacteria count exceeding 70 colonies per 100 ml sample indicates 
water from which shellfish should not be harvested or consumed. 
A SYMAP is presented which shows "Number of Months She1lfishing Was Hazardous" due 
to excessive total coliform bacteria during 1977. 
The darkest shaded areas (hazardous during 7 or more months) occurred in McKay Bay, 
Hillsborough Bay and in Old Tampa Bay northeast and northwest of the Courtney Camp-
bell Causeway. Most of the remainder of the Tampa Bay Basin was hazardous for shell-
fish harvesting 3 or 4 months of the year. There were no areas which were safe for 
12 months of the year. 
Tributaries 
During 1977, of the 32 tributary stations sampled, all 32 averaged greater than 
1000 total coliform bacteria colonies per 100 ml sample. Nine stations averaged 
greater than 10,000 colonies. All 32 stations had a second maximum total coliform 
count greater than 1000. Tributaries which exceeded 10,000 colonies two or more 
months during the year included Channel "A", Sweetwater Creek, Hillsborough River at 
S. R. 585, Pemberton Creek, Hillsborough River at U. S. 301, Turkey Creek, Little 
Manatee River at U. S. 301, South Prong of the Alafia River, Itchepackesassa Creek, 
Bell Creek, Bullfrog Creek and Delaney Creek. The tributary with the lowest average 
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total coliform count was the Tampa Bypass Canal (1191 colonies per 100 ml). 
Five stations averaged greater than 1000 fecal coliform bacteria with Turkey Creek 
having the highest average of 30,342. Thirteen stations had a maximum fecal coli-
form concentration greater than 1000; while seven stations had 1000 or higher values 
for the second maximum. Those tributaries with second maximum values of 1000 or more 
were Sweetwater Creek, Turkey Creek, Little Manatee River at U. S. 301, New River, 
Bell Creek, Bullfrog Creek, and Delaney Creek. 
Two tributary stations did not exceed 100 fecal coliform bacteria during the year--
Hillsborough River at Fowler Avenue and Cypress Creek at S. R. 581. 
Fecal Coliform to Fecal Streptococcus Ratio 
Fecal streptococci are consistently present in the feces of all warm-blooded animals 
and in the environment associated with animal discharges. Evidence indicates that 
fecal streptococci do not occur in pure water or virgin soil but may be present in 
substantial numbers on vegetation. The fecal streptococci do not multiply in water 
and are not considered pathogenic. 
One valuable application of the fecal streptococcus indicator system in stream pollu-
tion investigations has been through correlation with the fecal coliform group. It 
has been determined that fecal coliform bacteria are more numerous than fecal strep-
tococci in the feces of man with a fecal coliform to fecal streptococcus ratio always 
greater than 4.0. Similar ratios are common to domestic wastewaters. Conversely, 
fecal streptococci are more numerous than fecal coliforms in the feces of farm ani-
mals, dogs and rodents. The fecal coliform to fecal streptococcus ratio is less than 
0.7 in feces from those animals and from separate stormwater systems and farmland 
drainage. 
Ratios falling between 4.0 and 0.7 are not quite so certain. To be sure, a ratio of 
3.5, for example, would be more suggestive of pollution representing predominantly 
human origin; and a ratio of 0.9 would be more suggestive of animal origin. A truly 
"gray-area" of interpretation of these ratios is in the range 2.0 to 1.0. When the 
ratio is in this range, it frequently represents significant mixtures of both human 
and animal contribution, or the source of pollution may be somewhat remote, and due 
to differences in the rates of disappearance of the two bacterial groups, the original 
numerical relationships have been obscured. 
Consequently, if a sampling station had a high fecal coliform concentration, a deter-
mination of the fecal coliform to fecal streptococcus ratio may indicate, for example, 
whether the fecal coliform originated from a sewage treatment plant discharge or from 
pastureland runoff. 
Accordingly, fecal coliform to fecal streptococcus ratios (FC/FS) were determined for 
10 tributary stations during 1977. For each of those stations, the percentage of 
samples with ratios within the ranges of~O. 7, 0.7-4.0 and24.0 were presented in 
Table 3-1. FC/FS ratios were not calculated for those samples which had fecal coli-
form counts less than or equal to 100 colonies per 100 ml. 
Of the tributaries sampled for fecal streptococcus, Sweetwater Creek (Station #104) 
had the highest degree of fecal pollution. The FC/FS ratios indicated that the fecal 
pollution was of mixed origin with contributions from Sweetwater I sewage treatment 
plant and also from storm runoff. On the other hand, the Alafia River (Station #114) 
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Table 3-1 
FECAL COLIFORM TO FECAL STREPTOCOCCUS RATIOS (FC/FS) 
Station Number 101 102 103 104 107 108 109 110 113 
% of samples with fecal 
coliform 100 per 100 ml 83 83 67 25 50 50 83 92 64 
/0 FC/FS 0.7 8 0 8 17 42 25 17 0 18 
/0 FC/FS 0.7 - 4.0 8 8 25 42 0 8 0 8 9 
% FC/FS 4.0 0 8 0 17 0 8 0 0 9 
For each station during 1977, the percentage of samples with FC/FS ratios within the above ranges. FC/FS 
ratios were not calculated for those samples with fecal coliform counts~ 100 per 100 ml. 
114 
75 
25 
0 
0 
had FC/FS ratios which indicated fecal pollution, when it existed, originated from 
pastureland runoff. 
Conclusions 
Since 1972 Hillsborough Bay and upper Old Tampa Bay northeast of the Courtney Camp-
bell Causeway consistently displayed excessive bacterial contamination. The bac-
terial pollution in Hillsborough Bay has been the result of discharges from the City 
of Tampa Hooker's Point Sewage Treatment Plant, a primary plant discharging over 
40 million gallons per day into Hillsborough Bay. The bacterial pollution in upper 
Old Tampa Bay haH been the result of several Hillsborough County sewage treatment 
plants. Advanced waste treatment plants are proposed to be constructed in both areas 
to alleviate the pollution problem. 
The tributaries continued to have high bacteria counts, particularly during the 
rainy season. The high bacteria counts within the county's tributaries result 
primarily from non-point source runoff. 
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Chapter 4 
NUTRIENTS 
General 
Nutrients are those substances in a body of water which promote and maintain the 
growth of plants and animals. These substances are measured because abnormal 
amounts can contribute to excessive growths which may create a chain reaction of 
detrimental effects on the ecosystem. Fish kills, odors, discolorations, turbidity, 
shell fish poisoning, sedimentation, flooding, and navigational problems are but a 
few of the problems effected by nutrients. 
The substances required for algae and other aquatic plant growth can be placed into 
two categories: the macronutrients and the micronutrients. Phosphorous and nitrogen 
are in the macronutrients category along with carbon, hydrogen, oxygen, sulfur, po-
tassium, magnesium, and sodium. The micronutrients are calcium, iron, manganese, 
copper, zinc, molybdenum, vanadium, boron, chloride, cobalt, and silicon. 
Phosphorous and nitrogen in their various chemical forms are the principal nutrients 
of ecological concern . This report contains data on total phosphate, dissolved 
orthophosphate, nitrate nitrogen, organic nitrogen, ammonia nitrogen and total 
Kjeldahl nitrogen. 
Phosphorous and nitrogen are considered the more important nutrients to be measured 
because these substances most often have been found to be the limiting factors con-
trolling excessive plant growth. 
Phosphate 
From 1972 through 1975 dissolved orthophosphate was measured throughout the Tampa 
Bay Basin. However, because the Florida Department of Environmental Regulation 
placed a limitation on total phosphate discharged into the waters of the state, 
total phosphate was measured during 1975, 1976 and 1977. 
To determine the percentage of total phosphate that was in the form of dissolved 
orthophosphate, bofu parameters were measured during 1975, 1976 and 1977 for selected 
stations. During 1975, on the average, 98% of the total phosphate was in the form 
of dissolved orthophosphate. During 1976 and 1977 the figures were 94% and 97% 
respectively. 
During 1977 total phosphate values ranged from a high of 1.77 mg/l in Hillsborough 
Bay (near the mouth of the Alafia River and Le Gardinier-U.S. Phosphoric Products, 
Inc.) to a low of 0.07 mg/l near Egmont Key. In general, Hillsborough Bay had the 
highest concentrations of phosphate averaging from 1 to 2 mg/l total phosphate. Old 
Tampa Bay and upper Tampa Bay averaged between 0.5 and 1 mg/l, while the lower por-
tion of Tampa Bay was less than 0.5 mg/l. 
Phosphate - Tributaries 
Within the tributaries the highest total phosphate average was 10.42 mg/l in Turkey 
Creek. This was probably the result of discharge from Lykes Brothers Meat Packing 
Plant in Plant City. 
Other high total phosphate concentrations occurred in the North Prong of the Alafia 
River in Polk County (7.95 mg/l), North Prong above the confluence with the South 
Prong (6.47mg/l) and the Alafia River at Bell Shoals Road (3.46 mg/l). The high 
values in the Alafia River were the result of phosphate mining and processing 
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operations in Polk County. 
The l owest total phosphate average was 0.02 mg/l at Cypress Creek. Trout Creek 
also had a low value of 0.03 mg/l. 
Phos phate Trends 
SYMA Ps of total phosphate during 1976 and 1977 were nearly identical indicating a 
leve ling-off of the decreasing trend in phosphate concentration which occurred 
from 1972 through 1976. 
A comparison of average phosphate concentrations in the Tampa Bay Basin from 1972 
through 1977 shows a decreasing trend in phosphate concentration from 1972 through 
1976 and then a rise in 1977. However, the 1977 level was still below that of 1975. 
Phos phate concentrations m the Alafia River from 1959 through 1977 show generally 
impr oving trends. 
Nitrate Nitrogen 
Nitrate enters the water from land run-off, industrial and domestic waste, rainfall, 
and from the chemical-biological oxidation of other forms of nitrogen, such as 
ammonia, nitrite and protein. 
In 1977, as in previous years, nitrate concentrations throughout the Tampa Bay 
Basin were low. The highest geometric mean was 0.044 mg/l in the middle of Old 
Tampa Bay. The lowest geometric mean was 0.010 mg/l in Hillsborough Bay. 
-
The SYMAP shows relatively high nitrate concentrations in Hillsborough Bay near the 
mou t h of the Hillsborough River and the mouth of the Alafia River. In Old Tampa 
Bay relatively high values are shown northeast of the Courtney Campbell Causeway, 
i n t he middle of the Bay and south down into Tampa Bay. Relatively low values are 
f ound in McKay Bay, parts of Hillsborough Bay and in Tampa Bay near Egmont Key. 
Because nitrogen was the limiting nutrient in the Tampa Bay Basin, the nitrate con-
cent r ations within the Bay were difficult to interpret by themselves. Relatively 
low nitrate concentrations could result from low nitrate input or from high nitrate 
uptake by plants. Consequently, nitrate concentrations and chlorophyll concentra-
tions must be considered toge ther to acquire a proper interpretation of the nitrate 
data. 
I n areas of the Bay with relatively high chlorophyll concentrations, much of the 
nitra te is probably in the form of phytoplankton. Therefore , the nitrate concentra-
tions in these areas may appear to be low, thereby masking a significant input of 
nitrate, such as a sewer plant discharge (for example, McKay Bay and Hillsborough 
Bay) . Areas of the Bay with relatively high nitrate and chlorophyll concentrations 
(s uch as Old Tampa Bay northeast of the Courtney Campbell Causeway) should indicate 
areas of high nitrate input. 
Nitra te Nitrogen - Tributaries 
The tr ibutary with the highest geometric mean nitrate concentration (4.51 mg/l) was 
Delaney Creek at u.s . 41. This high concentration was the result of an industrial 
discharge from Nitram, Inc. (a nitrogen fertilizer processing plant) located up-
stream. 
Other tributaries with relatively high nitrate concentrations were Bell Creek 
(2 . 48 mg/l) and the North Prong of the Alafia River (2.09 mg/l). The Bell Creek 
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station was located just downstream from Lake Grady, an artificial reservoir created 
by damming Bell Creek. The relatively high nitrate concentration was probably the 
result of spraying water hyacinths in Lake Grady with herbicides thereby releasing 
nitrates from the decomposing plants. The relatively high value in the North Prong 
of the Alafia River was probably the result of discharge from fertilizer chemical 
plants in Polk County. 
Tributaries with particularly low nitrate concentrations were Trout Creek (0.014 
mg/l) , Lake Thonotosassa at the mouth of Flint Creek (0.027 mg/l) , Cypress Creek 
(0.031" mg/l) and the Tampa Bypass Canal at State Road 60 (0.032 mg/l). Trout Creek 
and Cypress Creek probably had low nitrate values due to low nitrate input. However, 
Lake Thonotosassa and the Tampa Bypass Canal were areas which were notorious for 
algae blooms; therefore, the low nitrate concentrations at these stations were prob-
ably the result of high nitrogen uptake by algae. 
Total Kjeldahl Nitrogen 
Total Kjeldahl nitrogen is a parameter which is frequently used as an indicator of 
sewage and industrial waste pollution, Kjeldah1 nitrogen includes nitrogen from 
ammonia, amino acids, polypeptides and proteins. Most of these forms of nitrogen 
are of biological origin. Nitrogen is released from its organic form as ammonia 
which becomes ammonium ion in water. Some ammonium ion may then be oxidized step-
wise to nitrite and nitrate. 
During 1977 geometric mean Kjeldahl nitrogen concentrations throughout the Tampa 
Bay Basin were low with all values below 1.0 mg/l. The values ranged from a high 
of 0.97 mg/l at the mouth of the Hillsborough River to 0.34 mg/1 near Egmont Key. 
Hillsborough Bay had the highest values of 0.6 mg/l or more. Old Tampa Bay and 
upper Tampa Bay ranged from 0.4 to 0.6 mg/l while lower Tampa Bay near the mouth of 
the Bay ranged from 0.2 to 0.4 mg/l. There were no areas of the Bay which averaged 
less than 0.2 mg/l. 
Total Kjeldahl Nitrogen - Tributaries 
Within the tributaries during 1977 the highest geometric mean Kjeldahl nitrogen 
(48.25 mg/l) was measured at Delaney Creek and U.S. 41. This high value can be 
attributed to the industrial waste discharge from Nitram, Inc., a nitrogen ferti-
lizer processing plant located upstream from the sampling station. 
The second highest value was recorded from Turkey Creek (12.77 mg/l) and was prob-
ably the result of the discharge from Lykes Brothers Meat Packing Plant in Plant 
City. 
The lowest geometric mean Kjeldahl nitrogen values were measured in Cypress Creek, 
the Hillsborough River at Morris Bridge Road and Trout Creek with values of 0.33 
mg/l, 0.35 mg/l and 0.38 mg/l respectively. 
Total Kjeldahl Nitrogen - Trends 
Total Kjeldahl nitrogen concentrations generally increased during 1977 as compared 
to previous years but still remained below 1.0 mg/l throughout the Bay. 
Conclusions 
Relatively high nutrient concentrations were found in waters which received domestic 
or industrial waste. Hillsborough Bay had relatively high nutrient concentrations 
due to the discharge from the City of Tampa Hooker's Point sewage plant and from 
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discharge from the Alafia River. Old Tampa Bay had high nutrient values due to 
discharge from Hillsborough County sewage plants. Turkey Creek had high values 
resulting from Lykes Brothers, Inc., a meat packing plant near Plant City. Delaney 
Creek had high nitrogen concentrations due to the discharge from Nitram, Inc., a 
nitrogen fertilizer processing plant. The Alafia River had high phosphate concen-
trations, primarily due to phosphate mining and processing activities in Polk 
County . 
Waters within the Tampa Bay Basin and its tributaries will continue to have exces-
sive nutrient concentrations and the problems associated with over-nutrification 
until industrial and domestic waste sources provide advanced waste treatment. 
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Chapter 5 
CHLOROPHYLL 
General 
Chlorophyll analysis is an indirect measure of the quantity of planktonic algae 
present in a body of water. This algae may in turn be an indicator of eutrophi-
cation. The population or quantity of planktonic algae in the waters of the Tampa 
Bay Basin may frequently have a direct or indirect relation to the occurrence of 
fish kills, odors, discoloration of waters, water clarity or other phenomena. 
Measurements of chlorophylls ~, £, £, and total Chlorophyll were determined from 
1972 through 1976. Analytically, chlorophyll ~ was the pigment which was most pre-
cisely and accurately determined. Consequently, chlorophyll a was included in the 
discussion while the other pigments were simply listed in the-data. Chlorophyll ~ 
is not a true indicator of biomass since some planktonic species contain no chloro-
plasts and when chloroplasts are present, they vary in number, size and pigment 
content per cell. Light, nutrients and other factors also influence the quantity 
of chlorophyll per cell so that their horizontal and vertical distribution in a 
body of water becomes important. Despite these variables and limitations, chloro-
phyll determinations are felt to be a useful indicator of relative phytoplankton 
population. 
Measurements 
During 1977 chlorophyll a concentrations averaged from 43.53 ug/l in Hillsborough 
Bay near Bayshore Blvd. to a low of 4.04 ug/l near Egmont Key. 
Areas averaging 20.0 ug/l or more were McKay and Hillsborough Bays and Old Tampa 
Bay northeast of the Courtney Campbell Causeway and the Largo Inlet. Conditions 
improved toward the mouth of Tampa Bay where waters averaged less than 5 ug/l. 
Tributaries 
Tributaries which displayed high chlorophyll ~ concentrations were Sweetwater Creek 
(50.05 ug/l), the Tampa Bypass Canal (48.20 ug/l and 44.68 ug/l at two different 
stations) and Lake Thonotosassa at the mouth of Flint Creek (43.48 ug/l). Sweet-
water Creek receives poorly treated domestic waste from Hillsborough County's 
Sweetwater I sewage treatment plant. The Tampa Bypass Canal has been a source of 
numerous complaints from residents concerning algae blooms and fish kills. 
Industrial waste, domestic waste, landfill leachate, storm water run-off and the 
channelization of the Palm River and Six Mile Creek all have contributed to the 
poor water quality which exists in the Tampa Bypass Canal. Lake Thonotosassa re-
ceives treated domestic and industrial waste from Plant City as well as agricul-
tural run-off. Algae blooms with resultant fish kills are common in Lake 
Thonotosassa during warm weather. 
The lowest chlorophyll a average was measured in the Hillsborough River at U.S. 301 
(1.55 ug/l). 
Trends 
The SYMAP for chlorophyll ~ during 1977 was very similar to that of 1975 and 1976 
showing continuing high chlorophyll ~ concentrations throughout McKay Bay and 
Hillsborough Bay and northeast of the Courtney Campbell Causeway and the Largo 
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Inlet in Old Tampa Bay. 
Average chlorophyll a concentrations throughout the Tampa Bay Basin increased from 
about 10 ug/1 in 1972 to about 16 ug/l in 1977. 
Algae Blooms 
An algae bloom is an excessive growth of a microscopic plant. During 1977 algae 
continued to cause numerous problems within some portions of the Tampa Bay Basin, 
some tributaries and some lakes within Hillsborough County. Turbidity, odors, dis-
colorations of the water and fish kills have frequently been caused directly or in-
directly by algae blooms. 
Dinoflagellates, which are microscopic single-celled algae, frequently cause algae 
blooms in Tampa Bay. The dinoflagellate species of greatest concern locally is 
Gymnodinium breve, a toxic red tide organism which has plagued the west coast of 
Florida and Tampa Bay for many years. 
In 1971 Tampa Bay experienced a major red tide outbreak which killed millions of 
fish throughout the Bay. In 1972 and 1973 no red tide blooms were detected. In 
1974 outbreaks occurred all along the west coast of Florida from Port Charlotte 
to Clearwater. This outbreak , however, was not as severe or damaging as the 1971 
outbreak. In 1975 and 1976 the red tide organism, Gymnodinium breve, was not 
detected in Tampa Bay. 
In 1977 red tide was again absent from Tampa Bay; however , other non-toxic species 
of dinoflagellates and other algae were detected as follows: 
Month Location Species Detected 
January No blooms. 
February No blooms. 
March Hillsborough Bay Bloom of Gymnodinium sp1endens 
April Hillsborough Bay Bloom of Gymnodinium sp1endens 
May Hillsborough Bay Bloom of Gonyaulax digitalis 
June Hillsborough Bay Bloom of Prorocentrum gracile 
Dana Shores Canals Bloom of Prorocentrum gracile 
Bullfrog Creek Bloom of Prorocentrum gracile 
Apollo Beach Canals Bloom of Prorocentrum gracile 
July Old Tampa Bay Bloom of Prorocentrum gracile 
Hillsborough Bay Bloom of Prorocentrum gracile 
August Old Tampa Bay Bloom of Pyrodinium bahamense 
Bloom of Prorocentrum gracile 
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Month Location Species Detected 
September Old Tampa Bay Bloom of Gonyaulax species 
October Hillsborough Bay Bloom of Prorocentrum gracile 
Tampa Bypass Canal Bloom of Prorocentrum gracile 
Bloom of Gymnodinium splendens 
Bloom of Gonyaulax species 
November No blooms. 
December Hillsborough Bay Bloom of Gyrodinium species 
. Tampa Bypass Canal Bloom of Gyrodinium species 
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Chapter 6 
OXYGEN RELATIONSHIPS 
In the delicate balance of nature which exists in an estuary such as Tampa Bay, 
dissolved oxygen can be a limiting factor of critical importance. To support a 
balanced ecosystem the waters of the estuary must contain sufficient quantities of 
dissolved oxygen to sustain animal metabolism. 
Variations in dissolved oxygen are a function of discharge of soluble organic 
material, oxygen demand and rate of uptake of benthic deposits, photosynthesis and 
respiration by plankton, water temperature, re-aeration, and freshwater input and 
tidal exchange . 
Biochemical oxygen demand is a measure of the amount of decomposable material in the 
water. When this material is decomposed, dissolved oxygen in the water .is utilized 
by saprotrophic organisms. Therefore this decomposition can exert a demand on the 
dissolved oxygen within the water and thereby reduce the dissolved oxygen available 
for aquatic animal metabolism. 
Rules and Regulations 
According to the Rules and Regulations of the Hillsborough County Environmental 
Protection Commission, the dissolved oxygen of waters shall not be artificially 
depressed below the values of 4.0 mg/l or 70% saturation. Biochemical oxygen 
demand shall not be altered to exceed values which would cause dissolved oxygen 
to be depressed below the limits listed above and, in no case, shall it be 
great enough to produce nuisance conditions. 
Measurements 
During 1977 BOD ranged from an average of 6.09 mg/l in Hillsborough Bay near 
Bayshore Blvd. to a low of 1.37 mg/l near Egmont Key. The SYMAP shows that McKay 
Bay and Hillsborough Bay had the highest BOD values averaging 4.0 mg/l or more. 
Northeast of Courtney Campbell Causeway and the Largo Inlet area of Old Tampa Bay 
averaged between 3.0 and 4.0 mg/l. Conditions improved toward the mouth of Tampa 
Bay with averages less than 2.0 mg/l. 
BODS - Tributaries 
Within the tributaries the highest average BOD was measured in Turkey Creek 
(5.83 mg/l). Other tributaries with high BOD values were the Tampa Bypass Canal 
(5.80 mg/l and 5.44 mg/l at two different stations), Sweetwater Creek (5.70 mg/l) , 
Lake Thonotosassa at the mouth of Flint Creek (5.13 mg/l) and Itchapackesassa 
Creek (5.08 mg/l). 
The high BOD in Turkey Creek was due to the discharge from Lykes Brothers, Inc., a 
meat packing plant in Plant City. High BOD in the Tampa Bypass Canal has resulted 
from industrial and domestic waste, landfill leachate, storm water run-off and the 
channelization of the Palm River and Six Mile Creek. Sweetwater Creek's high BOD 
was the result of discharge from Hillsborough County's Sweetwater I sewage treat-
ment plant. The high BOD in Lake Thonotosassa resulted from treated industrial 
and domestic waste from Plant City as well as agricultural run-off. Itchepackesassa 
Creek's high BOD probably resulted from pastureland run-off and channelization. 
Tributaries with particularly low BOD concentrations were Fishhawk Creek (1.03 mg/l) , 
Hillsborough River at Morris Bridge (1.20 mg/l), Hillsborough River at U. S. 301 
(1 . 30 mg/l) and Hillsborough River at Fowler (1.34 mg/l). 
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BODS - Trends 
In previous years the general pattern for BOD in the Tampa Bay Basin was one of 
relatively high values in Hillsborough Bay and McKay Bay and in Old Tampa Bay north-
east of the Courtney Campbell Causeway and in the Largo Inlet. Values decreased 
going south toward the mouth of the Bay. In 1977 that same general pattern was 
again evident resulting from domestic waste discharges. 
Dissolved Oxygen 
Dissolved oxygen saturation in Hillsborough County waters, depending on temperature 
and salinity, is around 7 or 8 mg/l. Dissolved oxygen will vary diurnally. Higher 
values occur during the day due to photosynthesis and lower values are evident at 
night due to respiration in the absence of photosynthesis. An area with a high 
BODS could be expected to have a dissolved oxygen concentration below saturation. 
An area undergoing an algae bloom could be expected to have a wildly fluctuating 
diurnal cycle of dissolved oxygen with values higher than saturation during the day 
and values lower than saturation at night. Consequently, dissolved oxygen values 
around 7 or 8 mg/l would indicate normal conditions; while values significantly 
higher or lower may indicate a stressed environment. 
Dissolved oxygen concentrations may also vary vertically in the water column. 
Dissolved oxygen may be highest near the surface where atmospheric oxygen can be 
introduced into the water; while concentrations on the bottom may be low due to 
organic decomposition resulting in a stressed environment for benthic organisms. 
Dissolved Oxygen - Top 
During 1977, at the surface of the water, the lowest average dissolved oxygen con-
centration was 4.3 mg/l at the mouth of the Hillsborough River. McKay Bay averaged 
significantly above saturation (9.8 mg/1) indicating algae bloom conditions. The 
remainder of the Tampa Bay Basin averaged between 5.0 mg/l and 9.0 mg/l. 
Dissolved Oxygen - Middle 
At mid-depth, the lowest average dissolved oxygen concentrations were measured at 
the mouth of the Hillsborough River (4.3 mg/1) and at the mouth of the Alafia River 
(4.9 mg/1). McKay Bay also had a relatively low average (5.9 mg/1). The remainder 
of the Tampa Bay Basin averaged between 6.0 mg/1 and 8.0 mg/1. 
Dissolved Oxygen - Bottom 
~t the bottom, relatively low average dissolved oxygen concentrations were recorded 
~n the mouth of the A1afia River (3.6 mg/1), in McKay Bay (3.7 mg/1) and in the 
mouth of the Hillsborough River (4.3 mg/1). Several stations in Hillsborough Bay 
averaged between 5.0 mg/1 and 6.0 mg/1. The remainder of the Tampa Bay Basin 
averaged between 6.0 mg/1 and 8.0 mg/1. 
Dissolved Oxygen - Bottom - Second Minimum value 
Dissolved oxygen, when limited for only a very short tim~ can cause significant 
effects on the aquatic ecosystem. An entire community of aquatic organisms can be 
decimated after only a few hours of oxygen depletion. Population shifts may occur 
after periods of oxygen stress, favoring facultative anaerobes or pioneer communi-
ties. 
In an attempt to portray areas with low dissolved oxygen values during 1976 while 
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reducing the possibility of error, a SYMAP is presented of dissolved oxygen on the 
bottom using second minimum values. The mouth of the Alafia River had a second 
minimum value of 0.40 mg/l while two stations in McKay Bay were 0.40 mg/l and 
0.90 mg/l. The mouth of the Hillsborough River was 1.90 mg/l. Several stations 
in Hillsborough Bay had second minimum values below 4.0 mg/l while one station in 
Old Tampa Bay at the Largo Inlet was below 4.0 mg/l with a value of 3.5 mg/l. The 
SYMAP depicts those areas having the greatest oxygen stress as McKay Bay, 
Hillsborough Bay (particularly the mouths of the Hillsborough and Alafia Rivers) and 
Apollo Beach. 
Dissolved Oxygen - Tributaries 
Within the tributaries, dissolved oxygen samples were collected from mid-depth. A 
number of stations averaged below saturation. The Tampa Bypass Canal had the lowest 
average dissolved oxygen value of 2.0 mg/l. Delaney Creek averaged 2.5 mg/l. 
Sweetwater Creek averaged 3.9 mg/l. The remainder of the tributaries averaged 
greater than 4.0 mg/l. 
Lake Thonotosassa at the mouth of Flint Creek averaged significantly greater than 
saturation with a value of 10.0 mg/l while Holloman's Branch averaged 10.5 mg/l. 
The Tampa Bypass Canal had the lowest second minimum dissolved oxygen value of 0.8 
mg/l. 
Low dissolved oxygen values in the Tampa Bypass Canal correlated well with high BOD 
values which resulted from industrial and domestic waste, landfill leachate, storm 
water run-off and the channelization of the Palm River and Six Mile Creek. Low 
dissolved oxygen values in Delaney Creek probably resulted from pastureland run-off 
and channelization. Low values in Sweetwater Creek resulted from the discharge from 
Hillsborough County's Sweetwater I sewage treatment plant and from channelization. 
The high dissolved oxygen average for Lake Thonotosassa was the result of algae 
blooms. 
Dissolved Oxygen Trends 
Dissolved oxygen values within the Tampa Bay Basin during 1977 were similar to 
those of previous years with McKay Bay and Hillsborough Bay undergoing periods of 
oxygen stress due to the discharge from the City of Tampa Hooker's Point sewage 
treatment plant. Several tributaries also continued to undergo oxygen stress due 
to waste discharge and loss of assimilative capacity due to channelization. 
Total Organic Carbon 
During 
Basin. 
useful 
water. 
1977 Total Organic Carbon (TOC) was measured quarterly within the Tampa Bay 
Toe is a measure of all the carbon in a sample. This measurement can be 
in assessing the potential oxygen demand of organic materials on a body of 
Toe correlates with traditional five-day biochemical oxygen 
dicator of organic loading of many waters and wastewaters. 
of TOC over the BODS test are speed and accuracy. 
demand (BODS) as an in-
The primary advantages 
Toe is considered by the U. S. Environmental Protection Agency as a so-called 
"demand" analysis. In the testing of sewage treatment plants, the EPA allows that 
TOe may be substituted for BOD after a long-term correlation has been demonstrated 
for the plant in question. 
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Although TOC is useful in assessing the potential oxygen demand on a body of water, 
it must be kept in mind that not all forms of organic carbon exert an oxygen demand. 
For example, highly colored marsh waters may have a high TOC value but a very low 
BODS value . 
TOC Measurements 
During 1977 the highest average TOC was found in McKay Bay (19.32 mg/l) while the 
lowest average was 5.17 mg/l near Egmont Key. 
TOC 
and 
and 
averages of 9 mg/l or more 
in much of Old Tampa Bay. 
9 mg/l while the area near 
TOC Tributaries 
occurred throughout McKay Bay and Hillsborough Bay 
Most of the middle of Tampa Bay averaged between 6 
the mouth of the Bay averaged between 3 and 6 mg/l. 
Within the tributaries during 1977 the highest TOC average was 30.16 mg/l in Turkey 
Creek. The lowest average was 10.00 mg/l in the Tampa Bypass Canal. 
The high value in Turkey Creek resulted primarily from the discharge from Lykes 
Brothers, Inc., a meat packing plant in Plant City as well as tannic acid water 
from swamps. The fact that the Tampa Bypass Canal had the lowest TOC average was 
interesting considering that station had one of the highest BOD averages. The 
apparent anomaly can be explained by the fact that the entire drainage basin of the 
Tampa Bypass Canal has been channelized resulting in a virtual lack of tannic acid 
water from swamps and flood plains. Consequently , a very high percentage of the 
Tampa Bypass Canal's TOC average represents BOD; whereas in most other tributaries 
a large percentage of the TOC is from tannic acid water which does not exert an 
oxygen demand. 
TOC Trends 
Total Organic Carbon generally increased in concentration as compared to previous 
years. 
Conclusions 
Areas with high BOD generally also had high TOC. The reverse, however, was not 
necessarily true. Some areas with high TOC resulted from highly colored river 
water discharge and did not have a correspondingly high BOD. 
BOD and dissolved oxygen generally were inversely proportional; that is, areas 
with high BOD generally had low dissolved oxygen. 
Areas undergoing oxygen stress had dissolved oxygen values either significantly 
below or above saturation, indicating conditions characterized by organic decom-
position or algae bloom. 
Areas of the Tampa Bay Basin which displayed relatively high BOD and oxygen stress 
were McKay Bay and Hillsborough Bay and Old Tampa Bay northeast of the Courtney 
Campbell Causeway and the Largo Inlet. 
Tributaries which displayed oxygen stress generally received domestic or industrial 
waste and had been channelized. 
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Chapter 7 
LIGHT CLIMATE 
Introduction 
In an estuary, such as the Tampa Bay Basin, the intensity of light which prevails is 
of critical importance to the life forms which exist in the ecosystem. 
The light climate of a body of water is dependent on the extinction of radiation which, 
in turn, is controlled by two factors: the absorption of radiation by water itself or 
by substances dissolved in water (such as color), and the scattering of radiation by 
suspended matter (turbidity). 
An indication of the light climate of a body of water can be acquired by measuring 
turbidity, color and light penetration. A comparison of these parameters throughout 
the waters of the Tampa Bay Basin can provide information concerning not only the 
relative degree of water clarity, but can also provide information concerning the lo-
cation of point and non-point sources of water pollution. 
Measurements 
During 1977 the waters of the Tampa Bay Basin were sampled monthly for turbidity, 
color and effective light penetration. Water samples were collected from mid-depth 
and analyzed in the laboratory for the determination of turbidity and color. Effec-
tive light penetration was measured in the field utilizing a 20 cm diameter Secchi 
disc. 
Color 
-----
Color in water may result from the presence of natural metallic ions, humus and peat 
materials, plankton, weeds and industrial waste (Standard Methods, 1971). 
There are two kinds of color which can be distinguished: true and apparent. True 
color is that which is due to substances in solution within the water, whereas 
apparent color can also be effected by suspended material within the water as well as 
by the surroundings. 
The water samples analyzed for color during this investigation were centrifuged to 
remove suspended material prior to analysis which resulted in the determination of 
true color rather than apparent color. 
Color Measurements 
During 1977 color values ranged from an average of 24.8 platinum-cobalt units at the 
mouth of the Hillsborough River to 2.1 units near Egmont Key. Color values of 9 or 
more were found in McKay Bay, Hillsborough Bay, upper and western Old Tampa Bay, and 
eastern Tampa Bay near the Little Manatee River. Color values decreased toward the 
mouth of the Bay where the average was less than 3.0 platinum-cobalt units. 
Color-Tributaries 
Much of the color in the waters of the Bay can be attributed to the numerous rivers 
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and creeks which discharge into the Bay rather than to pollution. These tributaries 
orig inate in swamps which are heavily laden with tannins which impart the charac-
t e ristic dark brown or black color to the water. Cons e quently, the color of the water 
will va r y s easonally . During the dry season , whe n the r e is little f low in the tribu-
taries, lhere is little color in the water. However, during the rainy s~ason, the 
h e adwater swamps swell with water and overflow into the tributaries, carrying colored 
wat e r into the Bay. 
Durin g 1977, color values in the tributaries ran ged from an average of 142.6 p1atinum-
cobalt units in the upper Little Manatee River to 15.6 units in the Tampa Bypass Canal. 
The low color value in the Tampa Bypass Canal can be e x plained by the fact that its 
entir e drainage basin has been channelized thereby eliminating headwater swamps and 
flo odplain vegetation which naturally impart color to the water. 
Color Tr e nds 
The color patterns within the Tampa Ba y Basin during 1977 were nearly identical with 
thos e of 1975 and 1976. When yearly color variations e x ist, they are due primarily 
to v a riations in rainfall . 
Turbidity 
Turbidity in wat e r is an expression o f the optical prope rty o f a sample which causes 
light to b e scatte red and absorbed rather than transmitted in straight lines through 
the sampl e . Turbidity in water may b e caused by the presence of suspended matter 
such as clay, silt, finel y divided organic a nd inorganic matt e r, plankton or other 
microscopic organisms. Ex cessive turbidity in a body of water can de crease the light 
intensity throu gh the water column resulting in a de cr e ased compensation point of 
photos y nthesis with a concomitant r e duction in a tta che d v egetation. The injurious 
effe ct of turbidity can also be manifested in the dep osition of sediment on the sur-
fac e of benthic flora and fauna. 
Turbidity Regulations 
Th e Rul e s and Re gulations of the Hillsborough County Env ironmental Protection Com~ 
mission stat e that the turbidity of waters shall not exc eed 50 Nephelometric Turbidity 
Units eNTU) above background value s. 
Turbid ity Me asurements 
During 19 77 turbidity averag ed fr om a hi gh of 10.2 NTU at th e Lar g o Inlet area of Old 
Tampa Bay to a low of 2.6 NTU in Tampa Bay near th e southern tip of St. Petersburg. 
Are as which had turbidity value s averag in g 7 NTU o r more included Hillsborough Bay 
near the Alafia Rive r and als o near MacDi11 Fie ld Air F orce Base and Old Tampa Bay in 
the La r go Inlet and also on the west side b e twe e n Gandy Brid ge and Howard Frankland 
Bridge . Areas av e raging b e tween 5 and 7 NTU include d McKay Ba y , Hillsborough Bay, 
eastern portion of Tampa Bay , upper Old Tampa Bay and the Mullet Key area of Tampa Bay. 
An area averag ing l e ss than 3 NTU occurred in the middle of Tampa Bay. 
Th e hi gh value in Old Tampa Bay b e twe e n Gand y Bridge and Howard Frankland Bridge was 
unusual and was probably due to wind-driven waves stirring up the shallow bottom. 
Th e relatively high value s in the vicinity of Mullet Ke y were the r e sult of dredging 
operations occurrin g in that area as part of the Tampa Harbor Deepening Project. The 
rela tively high values in Hillsborough Bay and the Lar go Inlet ar e a of Old Tampa Bay 
a re primarily th e r esult of dome stic waste di sc har ges. 
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Turbidity-Tributaries 
i , " 
Within the tributaries the highest turbidity average occurred at Turkey Creek (15.6 
NTU). The lowest average of 1.0 NTU occurred at Trout Creek and at Fi~hhawk Creek. 
Th e high value in Turkey Creek is probably the result of discharg~ from Lykes 
Brothers, Inc., a meat packing plant in Plant City. 
Station # 105, Hillsborough River below the dam, in past years has had very hightur-
bidity resulting from alum sludge discha~ge from the City of Tampa Water Treatment 
Plant. As a re sult of pollution control measures at the water treatment plant, the 
station av e r D ~c d ou l y 3.5 NTU during 1977. 
Turbidity ~rends 
During 1977 turbidity patterns were generally similar to those of 1976. Areas which 
historically have had high ~urbidity values (Hillsborough Bay and the Largo Inlet 
area of Old Tampa Bay) had slightly highe~ value& during 1977 as compared to 1975 ~nd 
1976. Patterns in Hillsborough Bay more closely approximated those which occurred 
during 1972 and 1973. 
The relatively high turbidity pattern whi~h oCQurred in the vicinity of Mullet Key 
was the result of dredging activity associated with the Tampa Harbor Deepening Project. 
In the future, other areas of the Bay will also be affected as other sections of th~ 
ship channel are dredged . 
Effective Light Pen~tration 
i i 
If a sample station is relatively shallow so that the SeychiDisc can be observed on 
the bottom, an accurate determination of light penetration cannot be made. Conse-
quently, shallow st~tions were excluded from the SYMAPs depicting effective light 
penetration. 
In 1977, amoun g stations deep enough to accu~ately determine effective lightpene-
tration , average values ranged from 21 . 0 inche s in Hillsborough Bay to 111.5 inches 
in the middle of Tampa Bay. Areas which averaged less than 50 inches of light pene-
tration incl~ded McKay B&y, Hillsborou~h Bay. Old Tampa Bay, an area of rampa Bay ad-
jacent to Hillsborough Bay and an area of Tampa Bay in the v icinity of Mullet Key. 
Only one station averaged 110 inches or more, that being in the middle of Tampa Bay. 
Since light penetration through the water column can be affect ed by substances 
dissolved in the water (color) and by substances suspended in the water (turbidity), 
it would be expected that light penetration within the Tampa Bay Basin would be 
affected not only by point sources of pollution but also by non-point source storm 
run-off which would carry dissolved and suspended materials from the surrounding land 
areas into the, waters of the bay. Consequently, a1;"eas a ffected by point !>ource 
pollution would be expect ed to display poor light pene tration during the whole year, 
whil e light penetration in areas affected only by non-point sour ce storm run-off would 
be expected to fluctuate according to rainfall. 
SYMAPs were pre pared which de pict light penetration within the Bay for each quarter of 
1977. McKay Bay, Hillsborou gh Bay and an adjacent areq of Tampa Bay consistently had 
poor li ght penetration throughout the year. The same was true of the Largo Inlet area 
o f Old Tampa Bay and a f ew stations north of the Courtney Campbell Causeway in Old Tampa 
Bay as well as the Mullet Key area of rampa Bay. The remaining areas of the Bay fluc-
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tuated seasonally with respect to light penetration indicating the effect of non-
point source run-off. 
In addition to point and non-point pollution, the most significant factor affecting 
light penetration within the shallower areas of the Bay was resuspension of bottom 
sediment due to wind-driven waves. 
Within the tributaries, effective light penetration is not an accurate parameter 
for comparison between tributary stations in Hillsborough County. Many of the 
tributary stations are so shallow that the Secchi disc is consistently visible on 
the bottom, making it impossible to measure light penetration at those stations. 
Also, many of the tributary stations are sampled from bridges rather than from a 
boat, resulting in inaccuracies due to varying heights of the bridges from which the 
Secchi disc is lowered. However, the use of a Secchi disc at the tributary stations 
can provide comparative information from year to year at each station rather than 
between stations. 
Light Penetration Trends 
Light penetration throughout the Tampa Bay Basin followed the same general pattern 
that has been evident in previous years. However, light penetration was generally 
not as good in 1977 as in previous years. Light penetration values may have been 
poor in 1977 due to wind-driven waves resuspending sediment from shallow bottoms 
and, of course, the dredging activity associated with the Tampa Harbor Deepening 
Project reduced light penetration in the vicinity of Mullet Key. 
Conclusions 
In summary, a comparison of color, turbidity and light penetration in the Tampa Bay 
Basin fro~ 1972 through 1977 demonstrated a general north to south trend toward 
decreasing color, decreasing turbidity and increasing light penetration. The com-
bined effect of these parameters indicated a general north to south trend toward an 
increased water clarity and more favorable light climate. 
Hillsborough Bay generally provided the least favorable light climate within the 
Tampa Bay Basin. Hillsborough Bay receives poorly treated domestic and industrial 
wastes from the residential and industrial areas of Tampa. Urban run-off is piped 
directly into Hillsborough Bay while discharges from the Hillsborough and Alafia 
Rivers add color to the water. Because of the extensive dredging activities in 
Hillsborough Bay in conjunction with the Tampa Harbor, prevailing easterly winds 
continually stir-up and resuspend silt from the relatively shallow bay bottom re-
sulting in high turbidities. The past alterations to the shoreline of Hillsborough 
Bay have removed the filtration ability inherent in a natural vegetated shoreline. 
Because of excessive nutrient pollution, algae blooms frequently occur in Hills-
borough Bay, resulting in increased turbidities. In addition, the above conditions 
are aggravated by poor flushing characte~istics in Hillsborough Bay due to its dis-
tance from the mouth of the Basin and due to hindrance of flushing caused by nu-
merous spoil islands lining the ship channels. 
Certain areas of Old Tampa Bay in the vicinity of the Courtney Campbell Causeway 
also provide a relatively poor light climate. These waters receive domestic waste 
discharges from Hillsborough and Pinellas County and are seasonally affected by 
storm run-off from surrounding areas. The situation is again aggravated by poor 
flushing due to the distance from the mouth of the Basin and due to hindrance of 
flushing resulting from Courtney Campbell Causeway. 
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Tampa Bay generally provides relatively good light climate. Although Tampa Bay 
receives domestic waste discharge and urban run-off in some areas, significant 
industrial waste discharge is absent, flushing action is rather good, and large 
areas of natural shoreline vegetation provide filtration of pollutants. 
During 1977, the area of Tampa Bay in the vicinity of Mullet Key had relatively 
poor light climate due to dredging activities associated with the Tampa Harbor 
Deepening Project. In the future, other areas of the Bay can be expected to be 
adversely affected as other sections of the ship channel are dredged. 
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Chapter 8 
FLUORIDE 
Background 
Initial concern with Fluccides developed in relation to fluorosis, a medical condi-
tion caused by the drinking of water with an elevated fluoride level and resulting 
in a mottled tooth enamel condition. The first U. S. Public Health Service refer-
ence to the problem dates back to 1901, although erosion of tooth enamel by fluoride 
was reported as early as 1878. Today a fluoride concentration of approximately 
1 mg/l in drinking water is considered to be an effective preventative to tooth 
decay without creating harmful effects to health. In surface waters not used for 
drinking, a concentration not exceeding 10 mg/l is considered safe by the Florida 
Department of Environmental Regulation. 
Central Florida has experienced a long history of fluoride problems primarily re-
lated to the phosphate industry. During the mining and processing of phosphate ore, 
fluoride is released as a by-product. Fluoride emissions to the atmosphere have 
been greatly reduced over the past decade, accomplished primarily through the use 
of scrubbers which unfortunately may then discharge fluoride to surface waters. 
Most companies incorporate a lime treatment process to precipitate the fluorides 
from the water but some phosphate processing plants still discharge treated and 
untreated waste water containing relatively high fluoride concerntrations. 
Measurements 
Within the Tampa Bay Basin in 1977 fluoride concentrations averaged from a high of 
2.28 mg/l in Hillsborough Bay to a low of 0.98 at two stations near Egmont Key. 
Several stations in Hillsborough Bay averaged between 2.0 and 2.5 mg/l. McKay Bay, 
the remainder of Hillsborough Bay, most of Old Tampa Bay and upper Tampa Bay aver-
aged between 1.5 and 2.0 mg/l. Fluoride concentrations decreased toward the mouth 
of Tampa Bay where they averaged less than 1.0 mg/l. Stations with the highest 
concentrations were near LeGardinier, Inc.-U. S. Phosphoric Products, a phosphate 
chemical processing plant located on Hillsborough Bay and the Alafia River. 
Tributaries 
Within the tributaries, the highest average fluoride concentration (4,69 mg/l) was 
found in the North Prong of the Alafia River just upstream from the confluence with 
the South Prong. Relatively high fluoride concentrations occurred at all of the 
Alafia River stations. The North Prong in Polk County averaged 3.23 mg/l, the South 
Prong averaged 1.97 mg/l and the Alafia River at Bell Shoals Road averaged 2.76 mg/l. 
The high fluoride concentrations in the Alafia River were the result of discharges 
from phosphate mining operations and phosphate chemical plants in Polk County. 
All of the Alafia R~er stations exceeded the U. S. Drinking Water Standard of 
1.7 mg/l F. during 1977; however, no station within Hillsborough County exceeded 
the Florida Department of Environmental Regulation limit of 10.0 mg/l for recrea-
tional waters. 
The tributary with the lowest average fluoride concentration (0.33 mg/l) during 1977, 
as in 1976, was New River near Pasco County. 
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Fluoride Trends 
During 1977 the same general pattern of distribution of fluoride was evident as 
in previous years with the highest values occurring in Hillsborough Bay. Relative-
ly high fluoride concentrations also occurred in the A1afia River as in past years. 
Fluoride concentrations in the Little Manatee River were relatively low during 
1976 and 1977 (0.6 and 0.5 mg/1 respectively at S.R. 674). Phosphate mining is 
planned within the drainage basin of the Little Manatee River in the future. It 
will be interesting to follow the future trends of fluoride concentrations in the 
Little Manatee River to see whether concentrations increase as mining activity 
commences. 
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Chapter 9 
WATER TEMPERATURE 
METEOROLOGY AND HYDROLOGY 
Daily maximum air temperatures and monthly average air temperatures affect water 
temperatures in shallow Tampa Bay. Many water parameters measured are directly or 
indirectly affected by changes in water temperature. Monthly and annual deviations 
of air temperature from normal are shown in the following Table. 
Total precipitation, maximum daily precipitation, number of days with measurable 
precipitation, and days with thunderstorms are tabulated, since each or all can 
affect water parameter dilution in the Bay and runoff (clean or polluted) into the 
Bay. Again, deviations from normal are presented, except for maximum daily rainfall. 
Rainfall totals yearly 1972-1975 are of interest for interpretation of parameter 
trends: 1972 42.18"; 197349.71"; 197433.90"; 197543.44"; 1976 42.29",and 1977 
31.47". Average yearly rainfall is 49.38". 
Average winds peed gives some indication of water choppiness or wind development of 
water currents. Deviation from normal is presented. 
Wind persistency is 
numbers (closest to 
and shifting winds. 
chop or waves, with 
a measure of the steadiness of the wind direction. The highest 
1.00) imply steadiness while those closest to 0.00 imply variable 
A long fetch accompanied by steady winds is required to generate 
resultant water mixing and dilution. 
Sunshine affects many water parameters measured. Related statistics shown in the 
following table are Percent of Possible Sunshine and average sky cover, both expressed 
as deviations from normal. 
1977 could be classed as a year colder than normal, with only about 60% of normal 
rainfall; cloudier and less windy than normal. 
AVERAGE 
MONTH TEMPERATURE 
Max. Monthly 
Daily Avg. 
JAN. -9.2 -9.2 
FEB. -3.1 - 4.3 
MARCH 3.9 4.9 
APRIL .3 -.5 
MAY -.7 -.7 
JUNE 2.7 2.7 
JULY .7 1.0 
AUG. -.2 .8 
SEPT. .8 1.5 
OCT. -1.4 -2.2 
NOV. .5 0.9 
DEC. -3.8 -2.9 
YEARLY -.7 0.6 
"<Actual 
METEOROLOGICAL VARIABLES 
AFFECTING WATER QUALITY 
(DEVIATIONS FROM NORMAL 
1977 
PRECIPITATION 
Max . ,,< Avg. 
WIND 
Persis-
Total 24 Hrs. Speed tency* 
.42 1.15 -.3 . 34 
-.45 .87 -1.3 .20 
-3.16 .31 -1.1 .32 
-1.24 .43 -.6 .35 
-1.68 .52 -1.0 .25 
-3.83 . 99 -1.5 .52 
-3.07 1.09 -1.8 .19 
-2.02 1. 90 -.0 .44 
-2.07 1. 36 -3. 4 .21 
-2.12 .36 -1.7 .47 
.10 1.12 -1.3 .33 
1.21 .79 -1.3 .32 
-17.91 1. 90 .19 
(not deviations from normal) 
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SUNSHINE 
% Pos- Avg. Sky 
sible Cover 
-12 1.4 
-13 0.5 
-12 1.1 
-0 -.4 
-13 .2 
-3 - .6 
-6 -.3 
-10 .7 
-5 -.1 
-14 -.4 
-14 1.5 
-2 1.0 
-9 -.5 
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Reproduced, courtesy of Daniel H. Cote, 
SMF--USF 1973, "Applications of Computer 
Modeling Techniques to Determine Hydraulic 
Characteristics of Tampa Bay" 
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Flushing of Tampa Bay 
River inflow, sewage plant and rainwater runoff all contribute some localized 
flushing to Tampa Bay. 
Tidal exchange is the major flushing agent. A mathematical hydraulic and dynamic 
water quality model was developed at University of South Florida, S.M.F. Engineering 
Department, under the guidance of Dr. Bernard E. Ross. The following discussion is 
extracted primarily from the results of this USF study. 
Tampa Bay tides are predominantly semi-diurnal (two high tides and two low tides 
daily). The high tide at the entrance of Tampa Bay and the high tide in the ex-
tremity of Old Tampa Bay differ in time by about three and one-half hours. Con-
fused flows resulted when ebb waters meet flood waters, causing varied net flow 
direction patterns. 
Net or resultant flows at grid , points throughout Tampa Bay were calculated and lo-
cation of gyres determined. Net rotary fluid motions, known as "gyres" are apparent 
throughout the Bay. Bottom depth configurations can cause gyres, while gyres can 
also affect bottom deposition of materials. 
A close comparison between location of these major gyres and locations of certain 
water sampling parameter maxima or m~n~ma may show significant correlations. Par-
ticles in suspension (or in solution) tend to concentrate in the vicinity of these 
gyres. 
A detailed study of single particles released in Northern Old Tampa Bay showed that 
their final flushing into the Gulf of Mexico required up to twenty months. This 
flushing time was extremely variable dependent upon initial particle location. Flush-
ing from southern Old Tampa Bay could be accomplished in about five months. 
To effect a 90 percent reduction in concentrations of a substance in Tampa Bay 
required about six months, with the gyre regions accumulating highest concentrations. 
Calculations made at USF S.M.F. Engineering Department estimated that only about 
one quarter of the tidal quantity of water is permanently removed from Tampa Bay by 
mixing with Gulf of Mexico waters. 
Water Temperatures 
In order to show the variations in water temperature throughout Tampa Bay, SYMAPs were 
prepared which depicted average temperature at mid-depth, first maximum temperatures 
at mid-depth and first minimum temperatures at mid-depth. 
The eastern shoreline of Old Tampa Bay had the highest average temperatures with values 
from 23.S to 24.Soc. Most of the upper portion of the Tampa Bay Basin averaged from 
22.S to 23.S oc while the lower portion averaged less than 22.SoC. 
The highest first maximum temperature value was recorded near Mullet Key (32 0 c). Hills-
borough Ba y, eastern Old Tampa Bay and Tampa Bay near the Sunshine Skyway had values 
between 30.5 and 3l.S oC. Most of the remainder of the Bay was between 29.5 and 30.SoC 
while the Largo Inlet and the area around Egmont Key were less than 29.S oC. 
The lowest first minimum value was 6 0 C recorded at two stations in Tampa Bay. Most of 
the lower portion of Tampa Bay had values of less than 7.0 0 C. Most of Old Tampa Bay 
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was between 7.0 and 8.0oC while the first minimum values in Hillsborough Bay were 
more than 9.0oC. 
Hillsborough Bay displayed , in general, the highest first max imum values and the 
hi ghest first minimum values. This is probably the result of thermal discharges 
from three Tampa Electric Company power plants located on the east shore of Hills-
borough Bay. 
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WATER APPENDIX 
>'<PARAMETER NAMES 
1. Alkalinity (mg/l) 
2. Biochemical Oxygen Demand (mg/l) 
3. Carbon, Total Organic (mg/l) 
4. Chlorophyll a (ug/l) 
5. Chlorophyll b (ug/l) 
6. Chlorophyll c (ug/l) 
7. Chlorophyll, Total 
8. Coliform, Fecal (membrane filter) 
9. Coliform, Total (membrane filter) 
10. Color (Platinum-Cobalt Units) 
11. Conductivity (micromhos/cm.) 
12. Copper (ug/l) 
13. Depth, Bottom (feet) 
14. Depth, Sample (feet) 
15. Effective Light Penetration (inches) 
16. Fluoride (mg/l) 
17. Iron (ug/l) 
18. Nitrogen, Ammonia (mg/l) 
19. Nitrogen, Kjeldahl (mg/l) 
20. Nitrogen, Nitrate (mg/l) 
22. Oxidation Reduction Potential (millivolts) 
23. Oxygen, Dissolved (mg/l) 
24. Phosphate, Total (mg/l) 
25. Phosphorus, Dissolved Orthophosphate (mg/l) 
26. Plankton, Gonyaulax , (count/l.) 
27. Plankton, Gymnodinium (count/l.) 
28. Salinity (PPT) 
29. Solids, Dissolved (mg/l) 
30. Solids, Suspended (mg/l) 
31. Solids, Total (mg/l) 
32. Sulfate (mg/l) 
33. Temperature, Air (oC) 
34. Temperature, Water (oC) 
35. Turbidity (N.T.U.) 
36. Zinc (u g/l) 
>'<Footnotes: 
b. 3 or 4 monthly samples taken 
T. Sample taken near top of water 
M. Sample taken at middle depth 
B. Sample taken near bottom of water 
L. Sample measured at Laboratory 
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Sta. 
No. 1 2 
2 4.1 
6 5.2 
7 40.0 4.6 
8 5.6 
9 2.6 
II 3.5 
13 2.2 
14 1.8 
; 
16 1.9 
19 1.8 
21 1.8 
23 1.5 
'14 2.0 
25 2.5 
28 2.0 
32 1.7 
33 1.7 
36 2.2 
38 1.9 
40 36 . 5 2.0 
41 2.0 
44 5.9 
46 2.2 
47 2.3 
50 2.0 
51 2.1 
52 4.7 
54 4.9 
55 3.4 
58 5.3 
60 2.4 
61 3 . 5 
62 3.5 
63 2.2 
64 3.0 
65 3.6 
66 2.6 
67 2.2 
68 2.1 
70 5.9 
71 4.7 
73 3.4 
74 4.4 
80 2.8 
81 2.3 
82 2.1 
84 263.0 2.9 
90 1.6 
91 1.6 
92 1.6 
93 1.4 
94 1.5 
95 1.5 
96 2 . 2 
SALT WATER PARAMETERS 
1976 
YEARLY AVERAGES 
/57'J : 
Parameter Code Numbers* 
3 4 5 6 7 
14.7 22.8 1.1 14.9 38.9 
12.0 41.1 1.0 22.1 57.8 
13.3 31. 7 .9 15.7 48.4 
11.0 40.4 1.3 19.2 57.8 
11.1 16.4 1.1 11.1 28.7 
9.1 18.5 1.0 11. 3 30.8 
'10.5 10.4 1.4 9.0 20. 9 
7.9 8.5 1.2 7.9 17.8 
8.3 8.8 1.6 7.8 18.4 
8.4 6.0 1.7 8.3 16.1 
7.6 6.5 1.5 7.7 15.7 
5.9 4.8 1.7 7.9 14.5 
6.9 5.8 1.7 7.5 15.1 
7.3 8.4 1.8 8.4 18.6 
9.2 8.0 1.7 8.8 18.5 
8.3 10.8 1.4 9.6 21.8 
8.7 11. 2 1.4 9.6 22.4 
8.4 10.7 1.5 9.6 21.9 
8.7 9.5 1.5 8.8 19.9 
8.8 11.2 1.4 9.2 21.8 
7.8 8.7 1.2 7.5 17.5 
14 .4 43.5 .9 26.9 59.0 
9.9 14.9 1.1 10 .. 1 26.2 
9.4 12.7 1.2 10.1 24.1 
7.7 8.2 1.2 7.5 17.0 
12.2 9.4 1.3 8.4 19.2 
13.0 27.4 1.0 15.1 43.6 
19.3 40 . 0 .7 20.9 58.3 
9.6 21.2 1.2 12.4 34.9 
9.1 40 . 3 .8 23.1 57.5 
9.3 9.4 1.4 8.2 19.1 
9.2 28.4 .8 14.8 14.1 
10.5 28.1 1.4 13.9 43.5 
8.6 10.9 1.5 9.2 21.8 
10.8 15.7 1.4 11.3 28.6 
11. 7 22.7 1.4 15.5 35 . 9 
10.1 13.6 3.1 10.1 26 . 9 
11.4 14.5 1.7 10.5 26.8 
9.5 ll.6 1.8 9.8 23.3 
12 . 1 38.1 .8 18.5 55.2 
9.0 30 . 6 1.0 15.7 47.4 
9.4 19.4 1.9 12 . 5 33.9 
10.5 30.1 1.2 16.6 48.0 
8 01 16.9 1.2 10.9 29.0 
10 . 8 19.3 1.0 11.8 28.6 
8.0 8 .6 1.8 9.0 19.4 
9. 4 14.9 1.6 11. 3 27.9 
5.8 5.0 1.8 7.6 14.5 
5.3 4.6 1.7 7.3 13.7 
5.4 4.0 1.6 7.1 12.9 
5.2 4.3 1.5 6.9 12.8 
5.4 4.0 1.7 6.9 12 . 7 
5.6 5.5 1.6 7.4 14.6 
5.5 6.0 1.5 7.9 15.4 
197 
8 9 10 
308.3 2583.3 24.8 
183.3 1083.3 19.4 
116.7 650.0 16.4 
125.0 775.0 17.0 
118.2 272.7 11.2 
100.0 225.0 11.5 
I 136.4 300.0 8.6 
100.0 183.3 8.0 
100.0 981.8 6.9 
100.0 490 . 9 5.9 
100 .. 0 572.7 5.1 
100.0 1054.5 3.8 
100.0 427.3 4 06 
21090.9 23772.7 . 4.3 
100.0 1630.0 5.7 
100.0 520.0 7.2 
100.0 330.0 6.9 
154.5 436.4 7.8 
281.8 536.4 8.6 
154.5 281.8 8.2 
209.1 400.0 9.1 
141.7 400.0 19.5 
236.4 390.9 10.4 
181.8 281.8 8.4 
100.0 145.5 7.4 
136.4 427.3 ·8.9 
466.7 7291.7 15.1 
100.0 816.7 14.8 
ll6.7 191. 7 15 . 9 
150.0 1825.0 14.9 
154.5 445.5 9.3 
227.3 1018.2 12.8 
754 .5 4836.4 14.0 
236.4 327.3 8.6 
318.2 927.3 ll . O 
390.9 745.5 10.5 
354.5 690.9 8.7 
1209 . 1 1445.5 9.7 
1263.6 1509.1 9.7 
350.0 4425.0 16.9 
100.0 691. 7 15.0 
108.3 300.0 13.0 
141. 7 1466.7 13.5 
108.3 333.3 10.4 
108.3 141.7 9.1 
100.0 1227.3 6.9 
100.0 772.7 11.1 
100.0 918.2 4.5 
100.0 354.5 2.7 
100.0 927.3 3.0 
100.0 1054 . 5 2.1 
100.0 320.0 2.3 
100.0 881.8 2.2 
100.0 400.0 4.4 
Sta. llT llM llB llL 13 No. 14 15 16 17
b 19 20 
2 41273 41273 41273 38200 3.8 1.9 30.0 1. 79 .89 .05 
6 42182 42364 42091 39300 9.1 4.6 21. 5 2.ll .41 .04 
7 42636 43091 42909 '39900 11. 1 5.5 22.2 1. 96 1003.3 .32 .02 
8 41727 41818 41818 40050 3.8 1.9 24.5 2.07 .32 .08 
9 45273 45000 45364 40600 13.3 6.7 32.0 1.72 .29 .02 
II 44091 44545 44545 41000 7.3 3.7 28.5 1.81 .22 .02 
13 46727 47091 47000 41150 l2.5 6.2 49.4 1. 63 .34 .07 
14 46727 47636 47500 41900 32.4 16.2 52.0 1. 61 .28 .05 
16 48800 49000 50000 39350 25.3 12.6 59.0 1.41 .30 .02 
19 49091 49909 50500 41450 23.2 11. 6 72.8 1. 29 .20 .03 
21 51000 51300 51400 40500 16.4 7.5 74.0 1.35 .19 .03 
23 51800 52600 52600 42000 28.9 14.5 ll1.5 ' 1.18 .17 .03 
24 52000 52000 52364 42000 10.0 5.0 66.0 1.16 .17 .02 
25 53600 53600 53700 42000 7.8 3.9 52.5 1.14 .16 .03 
28 49750 50250 50625 41000 18.6 9.3 107.4 1. 36 .20 .02 
32 47100 47400 47600 40650 28.9 14.5 . 66.5 1.54 .31 .09 
33 46545 46818 47000 40750 38.1 16.5 67.8 1. 53 .21 .09 
36 46909 46909 47091 40000 23.7 11. 9 68.7 1. 55 .27 .10 
38 46364 46273 46273 43700 7.7 3.9 55.0 1.57 .21 .08 
40 45909 46100 46000 40650 15.2 7.6 52.3 1. 55 490.0 .26 .18 
41 46200 46100 46200 39750 9.0 4.5 46.9 1.54 .22 .10 
44 41909 41909 41909 39100 2.6 1.4 21.5 2.07 .34 .03 
46 44700 44700 44800 41950 6.0 3.0 37.0 1.53 .28 .08 
47 45500 45700 45600 38950 11.7 6.0 50.1 1.48 .25 .10 
50 46400 46400 46400 42150 8.1 4.1 47.4 1.49 .25 .07 
51 46700 46600 46600 41000 4.8 2.4 42.0 1. 51 .23 .10 
52 42909 43454 43636 40800 14.1 7.0 30.3 2.28 .36 .02 
54 41273 41727 42545 38700 12.6 6.3 23.5 1.86 .39 .04 
55 42545 43000 43273 40100 14.3 7.2 25.5 1. 94 .29 .02 
58 40545 41545 42000 38800 7.8 3.9 23.0 1.87 .34 .02 
' 60 45100 45100 45100 37900 3.5 1.7 33.2 1.44 .30 .09 
61 43400 43900 44200 39450 12.8 6.4 33.2 1.47 .25 .09 
62 43100 43100 43100 35950 4.7 2.4 28.9 1.47 .39 .ll 
63 45700 45800 45700 30950 8.9 4.5 43.6 1.56 .24 .07 
64 43900 44000 44000 38550 5.2 2.6 35.4 1. 55 .27 .09 
65 44000 44200 44600 36300 5.5 2.7 28.9 1. 52 .27 .08 
66 44800 44800 45000 38550 7.3 3.6 38.1 1. 55 .36 .10 
67 46000 46090 46000 39800 8.2 4.1 44.5 1. 60 .25 .09 
68 46273 46273 46454 38500 16.7 8.4 51.8 1. 56 .23 .08 
70 42273 42273 42273 39650 2.8 1.5 21.0 1. 99 .41 .01 
71 42273 42454 42727 38950 9.7 4.9 24.0 2.02 .30 .01 
73 42909 43182 41909 40100 9.6 4.8 26.0 1. 75 .27 .01 
74 36273 41090 42273 39600 10.3 5.2 24.6 1. 97 .41 .02 
80 44454 44454 44727 40250 8.8 4.4 32.1 1. 75 .25 .01 
81 45454 42909 45727 43050 13.4 6.7 33.8 1. 66 .29 .03 
82 48333 48111 48444 40000 1l.5 5.8 78.0 1. 51 .22 .05 
84 46454 46454 46545 39000 5.3 2.6 37.1 1. 56 .18 .02 
90 52273 52364 53182 43500 13.1 6.5 86.6 1.19 .18 .01 
91 50700 51600 52600 44500 28.5 14.3 103.0 1.08 .16 .04 
92 53454 53727 53545 43500 17.2 8.5 92.5 1.03 .17 .01 
93 54364 54000 54364 46500 18.3 9.1 89.0 .98 .17 .01 
94 55300 55090 55000 45000 36.8 18.4 91.3 .98 .18 .02 
95 54400 54500 54800 44500 31.1 15 . 5 83 . 0 1. 01 .18 .03 
96 53700 53600 53700 44000 4.8 2.4 41.5 loll .18 .04 
198 
Sta. 
22T 22M 22B 23T No. 23M 23B 24 25 26T & 27 
2 --- 373.3 --- 4.3 4.3 4.3 1.06 1.02 10000 
6 342.0 343.0 323.3 7.6 6.8 5.5 1.34 1.27 
7 337.0 331.0 316.6 7.9 6.8 5.9 1.38 1.32 
8 240.0 335.5 240.0 7.9 7.4 7.0 1.77 1. 69 
9 345.5 342.2 341.2 7.1 6.3 5.3 .96 .92 
11 329.0 330.0 319.0 7.9 7.3 7.0 1.01 .97 
13 361.1 363.3 363.3 7.7 7.4 6 .. 8 .75 ---
14 334.0 323.0 327.0 7.6 6.9 6.4 .75 .72 
16 383.0 383.0 379.0 6.6 6.5 6.3 .60 ---
19 387.1 378.1 375.4 6.9 6.7 6.6 .48 ---
21 390.0 389.0 390.0 7.1 6.9 6.8 .40 
23 411.1 411.1 412.2 7.5 7.3 7.2 .27 
24 370.9 371.8 371.8 6.8 6.8 6.8 .28 
25 392 .2 392.2 391.1 8.0 7.9 7.9 .24 
28 398.5 400.0 398.5 7.3 7.0 6.8 .49 
32 363.0 362.0 361.0 7.1 6.7 6.3 .68 
33 382.0 372.2 370.0 7.2 6.8 6.7 .66 
36 359.0 359.0 355.0 7.0 7.1 7.0 .68 
38 389.0 389.0 386.0 7.4 7.3 7.3 .63 
40 365.4 366.3 366.3 7.1 6.8 6.7 .63 ,61 
41 333.7 343.3 337.5 7.7 7.6 7.5 .63 
44 --- 364.4 --- 6.6 6.6 6.6 1.32 1.25 
46 368.7 364.5 370.0 6.5 6.3 6.1 .66 
47 372.7 371.8 369.0 6.9 7.0 6.9 .63 .61 
50 360.0 361.1 351.2 7.5 7.5 7.4 .66 
51 300.0 357.7 305.0 7.4 7.3 7.2 .64 10000 
52 337.7 336.6 334.4 8.0 7.6 5.7 1. 32 1.26 
54 340.0 338.8 325.5 8.7 6.7 3.7 1.18 1.15 
55 330.0 333.3 318.7 9.0 7.3 6.1 1.33 1.29 
58 310.0 302.2 234.0 9.8 5.9 4.8 1. 22 1.17 
60 450.0 364.5 450.0 6.6 6.6 6.6 .63 .61 
61 404.4 411.8 396.6 7.5 7.3 6.5 .68 ---
62 340.0 413.6 333.3 6.8 6.6 6.6 .72 .70 
63 343.7 351.1 326.2 7.8 7.6 7.4 .64 
64 366.0 373.6 368.0 6.9 7.0 6.1 .68 
65 354.2 370.9 351.4 7.4 7.1 6.5 .74 
66 357.0 361.8 357.0 7.3 7.1 6.6 .67 
67 394.5 390.0 389.0 7.3 7.1 7.0 .74 
68 384.0 384.0 383.0 7.1 7.0 6.8 .63 
70 --- 356.6 --- 7.1 7.1 7.1 1. 31 1.28 
71 342.0 340.0 316.0 8.2 7.4 5.5 1. 37 1.34 
73 343.0 345.0 344.4 8.3 7.2 6.2 1.27 1.23 
74 338.8 340.0 332.0 7.8 4.9 3.6 1. 39 1.35 
80 340.0 340.0 338.8 7.8 7.1 6.7 .98 .94 
81 346.6 345.5 347.5 7.9 7.1 6.4 .88 .85 
82 393.7 396.2 396.2 7.4 7.3 7.3 .64 
84 375.0 417.0 345.0 7.2 7.1 7.0 .80 .87 
90 376.3 376.3 375.4 6.9 6.8 6.7 .28 
91 394.4 396.6 396.6 7.4 7.2 7.2 .16 
92 370.9 371.8 370.9 7.3 7.2 7.1 .15 
93 381.0 383.0 383.0 7.3 7.2 7.2 .08 
94 388.8 390.0 398.7 7.2 7.0 6.9 .07 
95 392.2 393.3 393.3 7.3 7.2 7.0 .15 
96 390.0 387.7 390.0 8.7 7.9 7.9 .20 10000 
199 
Sta. 
28T 28M 28B 34T 34M 34B No. 30 33 35 
2 26.3 26.3 26.3 38.3 21.7 --- 22.8 --- 2.9 
6 27.0 27.1 ' 27.0 49.8 22.0 22.7 22.7 22.4 6.7 
7 27.4 27.6 27.6 47.0 22.1 22.9 22.8 22.5 7.2 
8 26.8 26.7 26.8 56.2 24.4 31.0 23.1 31.0 9.1 
9 29.3 29.0 29.3 47.0 23.3 23.5 23.3 23.0 5.0 
11 28.4 28.7 28.8 43.8 22.3 22.5 22.4 22.3 4.2 
13 30.3 30.5 30.5 42.5 25.2 23.0 23.0 22.8 4.2 
14 30.4 30.3 30.9 42.9 22.9 22.6 22.5 22.5 2.8 
16 31.9 31.3 32.7 37.9 23.0 22.2 22.3 22.3 3.6 
19 32.1 32.1 33.1 36.4 23.3 22.3 22.3 22.3 2.8 
21 33.5 32.4 33.8 41.0 23.4 22.3 22.3 22.3 3.6 
23 34.1 33.4 34.7 42.8 25.5 22.6 22.5 2204 3.1 
24 34.2 33.3 34.5 41.7 24.2 22.0 22.1 22.0 4.0 
25 35.4 34.0 35.5 47.6 25.8 22.7 22.6 22.7 5.3 
28 32.5 31. 6 33.2 43.9 25.9 22.6 22.6 22.6 2.6 
32 30.6 30.3 31.0 49.4 25.4 23.0 23.0 23.0 4.0 
33 30.2 30.4 30.5 43.0 25.4 22.9 22.9 22.7 4.0 
36 30.4 30.4 30.6 48.3 25.8 23.2 23.0 22.9 4,2 
38 30.1 30.0 30.1 45.9 25.1 23.0 23.0 22.8 4.5 
40 29.7 29.4 29.8 48.0 25.2 22.9 22.9 22.9 5.0 
41 29.9 29.4 29.9 43.6 26.2 25.0 23.5 25,0 4.4 
44 26.7 26.8 26.8 50.8 22.3 --- 22.3 --- 4.6 
46 28.9 28.7 29.0 58.3 24.9 23.9 22.9 23.8 6.5 
47 29.5 29.1 29.5 47.7 25.0 23.0 23.0 22.9 5.0 
50 30.1 29.9 30.1 49.1 26.3 23.6 23.5 23.5 4.3 
51 30.3 29.8 30.2 45.6 26.1 27.7 23.7 27.7 4.4 
52 27.6 27.9 28.0 42.5 25.3 23.6 23.3 22.8 4.9 
54 26.7 26.6 27.0 45.9 25.5 23.3 23.0 22.8 4.5 
55 27.3 27.5 27.9 52.9 24.1 22.7 22.7 22.5 6.7 
58 25.9 26.5 26.9 48.0 25.6 25.0 23.1 24.0 6.2 
60 29.2 28.7 29.2 51.5 24.6 25.0 23.0 25.0 5.4 
61 27.9 28.0 28.5 51. 7 24.5 24.5 23.0 24.2 4.7 
62 27.2 27.2 27.2 50.2 24.4 21.0 23.0 21.0 7.0 
63 29.6 29.2 29.6 49.0 26.4 24.5 23.6 24,4 4.9 
64 28.3 27.9 28.4 55.0 24.8 24.1 22.8 23.7 6.3 
65 28.6 27.8 29.2 65 , 4 24.9 26.9 22.9 26.9 10.2 
66 28.9 28.4 29.1 52.0 24.9 24 , S 23.0 24.4 5.5 
67 29.8 29.9 29.8 80.3 25.1 22.7 22.7 22.7 10.0 
68 29.9 29.9 30.1 56.9 25.2 23.0 22.9 22.9 5.8 
70 27.1 27.1 27.1 54.6 22.6 --- 23.0 --- 6.5 
71 27.1 27.2 27.4 52.0 25.4 23.2 23.0 22.8 5.5 
73 27.7 27 , 8 26.3 56.5 24.0 22.9 22.7 22,6 6.4 
74 23.1 26.4 27,2 48.9 25.7 23.8 23.5 23.1 6.8 
80 28.7 28.6 28.9 49.5 23.7 23.0 22.6 22.6 5,2 
81 29.4 29 , S 29.6 45.3 23.1 22.8 22.6 22.6 5.9 
82 31.5 30.3 31. 6 37.5 24.7 22.6 22.6 22.6 3.2 
84 30.1 29.6 30.6 41.3 22.7 27.3 21.8 Z7 .3 5.7 
90 34.4 33.9 34.7 42.4 23.9 22.3 22.2 22.2 4.0 
91 33.4 33.1 34.7 42.0 25.5 22.4 22.3 22.3 3.8 
92 35.3 34.9 35.4 47.0 24.5 22.3 22.3 22.2 3.9 . 
93 35.9 35.3 36.0 48.6 24.5 22.1 22.0 21.9 4.1 
94 36.7 35.9 36.4 41. 5 24.4 22.0 22.0 22.0 4.9 
95 36.0 34.8 36.3 42.1 25.5 22.3 22.0 21.9 6.0 
96 35.5 34.2 35.5 42.0 25.8 29.2 22.8 29.2 5.4 
200 
s ta. 
No. 1 2 
101 2.3 
102 3.8 
103 3.5 
104 5.7 
105 2.7 
106 1.3 
107 1.8 
108 1.3 
109 5.8 
110 5.4 
111 5.8 
112 1.9 
113 1.7 
114 1.6 
115 46.0 1.7 
116 1.7 
118 35.0 5.1 
120 2.0 
121 1.6 
122 1.2 
123 2.3 
124 3.7 
125 2.8 
126 2.1 
127 5.1 
128 3.2 
129 3.4 
130 1.0 
131 2.3 
132 1.9 
133 4.6 
134 2.8 
135 4.9 
FRESH WATER PARAMETERS - YEARLY AVERAGES 
1976 
Parameter Code Numbers* 
3 4 5 6 7 
16.9 6.73 2.13 7.81 16.77 
11.6 20.50 1.80 13.48 35.88 
12.9 21. 59 1.83 15.73 33.45 
17.4 50.05 7.15 29.03 73.35 
17.2 16.~ 3.20 ~.1l9_ ----28 . 6.6-
20.0 5.38 1. 75 6.75 13.95 
15.4 3.53 1. 90 6.30 11.85 
13.9 1. 55 1.43 4.68 7.75 
13.2 48.20 1. 73 27.78 68.80 
10.0 44.68 10.81 17.72 68.04 
30.2 19.18 3.95 6.33 29.55 
13.4 5.03 1.83 6.15 13.13 
20.0 2.60 1.33 4.73 8.80 
15.0 2.50 1. 23 5.10 8.93 
11. 3 3.31 1. 56 5.73 10.68 
21.1 4.17 1. 57 5.78 11.62 
18.9 43.48 3.59 14.46 61.11 
24.73 2.90 10.67 38.40 
2.70 2.03 7.27 12.10 
4.08 1. 83 6.50 12.50 
6.15 2.30 6.00 14.53 
7.47 3.20 10.87 21. 63 
9.87 2.77 7.20 19.93 
6.03 1. 68 7.23 15.00 
17.5 11. 90 1.88 5.70 19.55 
16.48 6.45 5.05 28.08 
26.0 20.56 3.02 11. 65 26.27 
2.83 1.10 4.65 8.65 
12.23 1.23 5.93 19.50 
15.7 3.97 1.58 5.89 11.54 
16.6 19.71 2.44 9.52 31. 73 
17.83 1.13 6.43 25.47 
19.2 39.33 3.18 13.24 54.92 
201 
8 9 10 
141.7 2675. 46.6 
233.3 6425. 18.5 
141. 7 2700. 21.9 
3308.3 21483. 30.5 
r---J~g .-3---3-fPC;:. .L • . . 
100.0 2467. 46 04 
250.0 10575. 42.0 
683.3 6975. 33 ·.0 
125.0 1192. 15.6 
341. 7 3258. 15.9 
30341. 7 55292. 91.2 
133.3 1358. 30.3 
645.5 6036. 83.9 
625.0 2692. 34.-5 
133.3 6642. 24.2 
150.0 3942. 52.5 
108.3 1909. 29.9 
100.0 25600. 70.0 
133.3 4233. 60.Q 
200.0 . 1800. 17.2 
9350.0 19975. 104.5 
233.3 2770. 89.6 
666.7 17233. 71. 3 
225.0 1975. 30.7 
675.0 37800. 37.5 
125.0 9825. 38.7 
209.1 5336. 142.6 
300.0 2300. 41;2 
2000.0 12525. 51.2 
675.5 9l25. 62.4 
17850.0 49433 0 54.5 
266.7 2967. 96.6 
100.0 717. 27.6 
Sta. 
No. 11L 12 
101 27839. 
102 31209. 
103 ! 31673. 
104 ! 24454. 
105 I 4i?93. - - ~-.- ---106 820. 1.0 
107 444. 
108 339. 
109 36727. 
110 37018. 
111 1266. 
112 24357. 
113 559 , 10.0 
114 573. 
115 757. 10.0 
116 287. 
118 595. 1.0 
120 474. 20.0 
121 350. 55.3 
122 415. 55.0 
123 225. 245.5 
124 300. 7.3 
125 381. 35.3 
126 399. 44.2 
127 881. 32.7 
128 864. 109.0 
129 234. 4.0 
130 196. 76.5 
131 478. 109.0 
132 459. 192.7 
133 11670. 148.7 
134 400. 58.6 
135 380. 
FRESH WATER PARAMETERS - YEARLY AVERAGES 
1976 
Parameter Code Numbers": 
13 14 15 16 17 
3.96 1. 98 35.0 1.06 
7.46 3.73 33.5 1.23 
5.00 2.50 30.0 1. 28 
1. 88 .94 16.3 1.03 
_ 9. 00 __ _--1-!~ 1-- 38_ .. 5_ .56 
--.-~--
6.29 3.15 58 .. 5 .39 
. 
200.0 
3.33 1.71 32.5 .47 
7.54 3.78 65.5 .35 
10.71 5.35 26.0 1. 68 
14.25 7.13 23.5 1.71 
1.18 .62 13.5 .55 
9.00 4.50 42.5 1. 20 
6.75 3.34 . 37.0 , 64 400.0 
5.46 2.73 54.5 2.76 
2.67 1. 36 32.0 4.69 565.0 
2.08 1.07 22 , 5 1. 97 
4.83 2.42 23.5 .55 457.8 
1. 67 .83 20.0 .35 
1. 67 .83 20.0 .39 
3.13 1. 58 37.5 . 38 
1. 63 .83 19.5 .33 
1.00 .50 12.0 .44 
1.00 .50 12.0 .41 
1.00 .50 12.0 .47 
1.13 .55 13.5 .57 
2.00 1.00 24.0 3.23 
2.14 1.07 18 , 0 .47 
.75 .38 8.5 .43 
1.08 .53 12 .5 .42 
2.38 1.19 22.5 .42 
1. 63 .81 16.8 1.07 
1. 33 .67 6.0 , 58 
11.88 5.94 25 , 5 , 55 
202 
--..... 
18 19 20 
.57 .78 .07 
.72 .91 .10 
.59 .70 .11 
3.65 3.16 .15 
1. 29 1. 30 .13 
_._---
_ .. 
-
.28 .55 .26 
.56 .77 .49 
.47 .67 1.05 
.42 .72 .07 
1. 97 2.16 .10 
19.10 18.46 1. 90 
.43 1.06 .08 
.28 , 55 .26 
1.07 1.01 1. 56 
1. 60 1. 39 2.51 
.52 1.35 .35 
.26 .70 .04 
.15 .36 .03 
.19 .40 .01 
.25 .38 .58 
1.39 1.03 .05 
.33 .60 .06 
, 27 .41 .52 
1. 62 1. 38 .67 
, 80 1.08 1.10 
13.62 14.28 2.19 
, 85 1.07 .24 
.43 , 51 .27 
.62 1.41 6.08 
.40 .69 .35 
47.26 58 , 70 13 , 60 
I 
.89 1.33 .54 
, 34 .60 ,13 
Sta. 
No. 23T 23M 
101 4.57 
102 5.66 
103 4.29 
104 3.89 
105 4.74 
106 5.92 
107 5.38 
108 6.53 
109 4.24 
110 2.01 
111 4.82 
112 5.42 
113 7.09 
114 6.81 
ll5 7.34 
116 7.96 
118 10.01 
120 4.97 
121 5.97 
122 6.07 
123 5.82 
124 8.57 
125 10.47 
126 6.17 
127 8.50 
128 5.72 
129 5.87 
130 7.07 
131 8.27 
132 6.90 
133 4.27 
134 2.53 
135 9.92 8.50 
FRESH WATER PARAMETERS - YEARLY AVERAGES 
1976 
Parameter Code Numbers"( 
--.., 
23B 24 25 26T 
.54 10000. 
.67 10000. 
.63 10000. 
1.30 10000. 
.32 
.43 
.51 
.94 
1.15 10000. 
1.12 10000. 
10.42 
.58 10000. 
.40 
3.46 
6.47 6.33 
2.00 
.40 .49 .46 
. 02 .01 
.03 .02 
.45 .43 
.23 .22 
.55 .54 
.22 .20 
1. 79 1.77 
2.70 2.63 
7.95 7.67 
1. 69 3.69 
.48 .48 
.34 .32 
.35 .18 
1. 67 1. 55 
2.09 1. 97 
8.54 .47 
203 
27T 28T 28M 
10000. 17.2 17.2 
10000. 14.4 19.4 
10000. 20.6 19.8 
10000. 14.9 14.9 
.8 2.8 
.2 .5 
:3 .3 
.2 
10000. 23.2 
10000. 23.5 
.6 ; 6 
10000. 15.0 
.2 .3 
.3 .3 
.4 .4 
.L .L 
.3 .3 
2.0 
.2 
.2 
.2 
.2 
1.5 
.3 
.3 .4 
2.2 
.3 .3 
.2 
1.6 
.3 .3 
7.5 7.5 
.3 
.2 
Sta. 
28B No. 
101 17.2 
102 14.4 
103 20.6 
104 14.9 
105 .8 
106 .2 
107 .3 
108 
109 
110 
III .6 
112 
113 .2 
114 .3 
115 .4 
116 .2 
118 .3 
120 
121 
122 
123 
124 
125 
126 
127 .3 
128 
129 
130 
131 
132 .3 
133 7.5 
134 
135 
FRESH WATER PARAMETERS - YEARLY AVERAGES 
1976 
Parameter Code Numbers* 
29 30 31 32 33 
30.6 21.6 
38.7 21.8 
39.5 22.0 
45.5 22.6 
13.5 320.4 22.9 
4.0 20.6 
14.3 21.4 
13.2 22.0 
46.7 19.5 
42.1 20.0 
28.3 23.7 
30.5 22.1 
6.2 74.1 22.8 
4.4 126.4 21.0 
482.0 6.1 472.9 189.9 25.0 
7.5 86.5 25.3 
254.6 17.8 258.6 21. 6 
131. 3 21.3 152.6 14.6 
192.0 3.3 195.3 15.6 
131. 7 5.0 136.7 18.2 
134.7 15.7 148.7 18.2 
175.6 21.0 196.6 18.6 
128.0 14.6 142.6 19.0 
167.5 7.5 175.0 18.2 
177 .0 9.7 187.3 31. 6 22.5 
1861. 2 23.0 1884.2 21.0 
193.1 7.8 187.0 64.4 23.2 
109.0 3.2 112.2 18.2 
174.7 9.0 183.7 18.5 
1383.2 13.3 1188.6 21.1 
10667.3 20.0 9961. 5 19.9 
280.6 24.0 304.6 13.3 
14.2 20.0 
204 
34M 35 36 
22.9 3.6 
23.6 4.7 
23.3 3.7 
22.8 7.4 
23.3 3.5 
21.6 1.5 55.0 
21.1 5.8 
21.5 2.1 
23.2 5.0 
23.2 9.6 
21.1 15.6 
22.7 3.0 
21.3 1.9 25.0 
21.5 2.5 
20.6 2.3 375.0 
21.0 3.5 
22.7 6.1 4.0 
15.0 1.6 130.0 
15.0 1.0 181.6 
18.3 1.2 96.2 
17.8 6.2 172.5 
17.7 10.0 223.3 
19.0 3.6 221. 6 
18.8 1.7 207.5 
21.9 3.5 182.5 
18.0 7.0 213.7 
19.9 2.6 130.0 
15.5 1.0 142.5 
17.9 5.0 85.0 
20.7 2.8 155.0 
22.3 3.5 787.5 
14.2 7.6 251. 6 
22.5 5.2 
HILLSBOROUGH COUNTY ENVIRONMENTAL 
PROTECTION COMMISSION 
WATER QUALITY MONITORING STATIONS - FRESHWATER 
Station "No. 
DB5-101 
CA3-102 
RC6-103 
SW1-104 
HR4-105 
H5-106 
H4-108 
PC1-107 
P3-109 
P7A-110 
A6-111 
LM4-113 
LMl-112 
A3-114 
A8-115 
A19-116 
L1'16-118 
120 
121 
122 
123 
124 
125 
126 
127 
128 
129 
130 
131 
132 
133 
134 
Location 
Double Branch Creek at Hillsborough Avenue 
Channel "A" at Hillsborough Avenue 
Rocky Creek at Hillsborough Avenue 
Sweetwater Creek at Memorial Highway 
Hillsborough River at SR 585 
Hillsborough River at Fowler Avenue 
Hillsborough River at U. S. 301 -
Pemberton Creek at Thonotosassa-Plant City Road 
Tampa Bypass Canal at U. S. 41 
Tampa Bypass Canal at SR 60 
Turkey Creek at SR 60 
Little Manatee River at U. S. 301 
Little Manatee River at U. S. 41 
A1afia River at Bell Shoals Road 
North Prong of A1afia River above confluence 
South Prong of A1afia River above confluence 
Lake Thonotosassa at mouth of Flint Creek 
Cypress Creek at SR 581 
Trout Creek at SR 581 
Hillsborough River at Morris Bridge Road 
New River at Morris Bridge Road 
Two Hole Branch at U. S. 301 
Holloman's Branch at McIntosh Road 
Blackwater Creek at Two Rivers Ranch 
Itchepackesassa Creek at A~izona-F1orida Cattle Ranch 
North Prong A1afia River at SR 676 (Polk County) 
Little Manatee River at SR 674 
Fishhawk Creek at TECO Power1ine Right-of-Way 
Bell Creek at Boyette Road 
Bullfrog Creek at Symmes Road 
Delaney Creek at U. S. 41 
Delane Creek at U. S. 301 
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Fresh Water Sampling Stations 
Hillsborough County. Florida 
207 A 
207 8 
VOLUNTARY AUTO EMISSION CHECK PROGRAM 
No other air pollution problem is more closely related to today's lifestyle than 
the photochemical oxidant levels associated with urban areas. 
In March, 1978, the U. S. Environmental Protection Agency announced that 103 Air 
Quality Control Regions throughout the Country were not attaining the National 
Ambien Air Quality Standards for photochemical oxidants (measured as Ozone). The 
Tampa Bay Region is one of these non-attainment areas. 
Ozone is not emitted to the atmosphere by any major sources of pollution directly. 
Instead, there are precursor pollutants. These, in general terms, are hydrocarbons 
and oxides of nitrogen. These two families of gases react with each other in the 
presence of sunlight and stable atmospheric conditions to form Photochemical 
Oxidants which are harmful to the health of people, animals and vegetation as well 
as causing property damage. 
Hillsborough County presently has about 400,000 passenger cars registered and over 
twice that number of tourist vehicles visit each year. These "highway sources" 
account for about 60% of the controllable Hydrocarbon (HC) emissions and about 90% 
of the Carbon Monoxide (CO) in the County. Since hydrocarbons are necessary for 
the formation of ozone, and the bulk of atmospheric hydrocarbons from man-made 
sources are emitted from motor vehicles, a logical step in attaining the ambient 
oxidant standard is the reduction of the total hydrocarbons generated by traffic. 
Programs aimed at doing just that have been devised by several states and munici-
palities. These programs involve the Inspection of the concentrations of gases in 
the exhaust of motor vehicles, and the proper Maintenance of those vehicles which 
fail the emission test. Hence, the name for these programs is Inspection and 
Maintenance (11M). 
The Clean Air Act as amended by Congress in August of 1977 requires that all areas 
of the County meet the National Standards for Ozone and CO by December 31, 1982, 
or, at the very least, take all reasonable steps to do so. Attainment of the 
ozone standard is a difficult process requiring the control and reduction of many 
sources of hydrocarbons - including the assurance that the exhaust emissions from 
cars and trucks on the roads of the County are as clean as possible. 
Toward this end, the Air Engineering Department of the EPC applied for a federal 
grant from the U. S. E. P. A. to conduct a program of Voluntary vehicle exhaust 
inspection. In January, 1978 the County Commission accepted an award of 
$86,000 to begin the voluntary program. Total federal assistance is expected to 
be $150 , 000 over eighteen months. 
Almost a year of . planning and preparation took place before the first car from the 
general public was sampled on July 15, 1978. Personnel involved with the program 
visited the highly successful programs in Arizona and Oregon; and attended 
National conferences and workshops on the concepts and various ways in which the 
program could be best implemented. 
Hillsborough County's Voluntary Auto Emission Check Program is conducted from two 
mobile vans. Each van is staffed by a team of three highly trained technicians 
whose job is to measure the concentration of pollution being emitted from vehicle 
exhaust pipes. After each car is tested , the technicians advise the motorist as to 
condition of that car's emissions. 
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ENERGY PROGRAM 
On June 22nd, 1977 the Hillsborough County Commis,sion unanimously passed an energy 
policy establishing a set of energy related goals for Hillsborough County to 
achieve. 
Policy statement number 2 calls for the development of ... "an energy management 
program to promote energy conservation, include energy considerations in all plann-
ing, and utilize and manage energy resources used within County agencies." The 
energy policy later states that the "Specific responsibility for devising the 
(Energy management) plan shall rest with the (Hillsborough County) Environmental 
Protection Commission". 
As an initial step in establishing a comprehensive energy program the Hillsborough 
County Environmental Protection Commission entered into a contract with the Center 
for Wetlands (University of Florida) to perform, with the Environmental Protection 
Commission energy department staff, a study to determine the energy basis of 
Hillsborough County. 
This study is intended to provide an overview of the County as it relates to energy, 
and represents a logical beginning for the future efforts of the energy department. 
The actual goals of the project are twofold: (1) To train and develop the analy-
tical capabilities of the Energy department staff by exposing them to methods devel-
oped at the University of Florida, and (2) To develop a series of maps and simula-
tion models which will assist the Energy department in identifying issues which will 
be essential to future energy analysis in the County. 
A complete report of this year's activities will be presented to the County 
Commission in March of 1979. 
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sound pressure. 
Community noise may be specified in terms of day-night sound levels (Ldn). The 
Ldn is defined as the equivalent A-weighted sound level during a 24-hour time 
period with a 10 decibel weighting applies to the Leq during the nighttime hours of 
10 p. m. to 7 a.m. The United States Environmental Protection Agency has designated 
the Ldn as the unit of measure for major noise surveys. 
A Me tr osonics dB602 Sound Level Analyzer was used in this survey as it has the 
capabilities of computing Leq for any given length of time. 
City Noise Index 
The Ci ty Noise Index is designed to measure the average Leq between the hours of 
10:00 a.m. and 5:00 p.m. in residential land areas. The daytime Leq value is ex-
pected to be 3 dB lower than the Ldn for all residential areas of the city, there-
fore 3 dBs are added to the arithmetic mean of the Leq to obtain the Ldn. For air-
craf t- impacted areas of the city, such as jet noise from Tampa International Airport 
and MacDi11 Air Force Base, existing noise contours of those airfields are used ~n 
lieu of measured data. In this particular survey, a map of the City of Tampa and 
some of the suburban area was used (Figure 3-1). A square grid pattern of 0.2 mile 
increment was drawn on the map and each intersection would have a number given to it 
using a double random seEction. When the initial site randomly chosen was not 
suitable, because of open water or non-residential or airport dominated, another 
site was selected. 
The area in this City Noise Index encompassed an area of approximately 160 square 
miles of land mass, the western boundary being Sheldon Road, the northern boundary 
Fle tcher Avenue extended east-west, the eastern limit is a north-south line through 
the 1-4, U.S. 92 and U.S. 301 cloverleaf interchange and the southern boundary being 
an extension of Gandy Boulevard. 
There were certain criteria followed as listed in "City Noise Index", such as dis-
tance s from roadways or homes, time discrimination as to the amount of vehicular 
traff ic on roadways and certain discrimination against other parameters that may be 
normal neighborhood noises such as lawn mowers, children playing (not at a playground) 
as these noises in any short term sampling data would result in gross errors in the ·· 
long-term noise assessment. 
The Hillsborough County Planning Commission estimated the number of people in the 
Sample Area to be 398,000. 
There were 22 sampling sites randomly selected (Figure 3-1). The Leq measurement 
at each sampling location is shown on the map. The average Leq was 55 dB. Adding 
the 3 dB discussed above, the City Noise Index was estimated at 58 dBA. As pre-
viously noted, this is the Ldn' day-night noise level. 
There were six (6) sites within the noise pattern of Tampa International. Data for 
these sites were taken from the TIA/DRI for lengthening 36L at the airport, data 
being listed as before and after lengthening. 
The other 15 sites were physically measured using the Metrosonics dB602 from 14 
June to 22 June, 1978. 
It is interesting to note that similar types of surveys were taken in 1970 in 
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Greenville, Tennessee and Atlanta, Georgia. The Greenville, Tenn. test resulted in 
a CNI of 56.5 dB using 18 sample sites in 9.8 square miles and a population of 
13,722. The Atlanta survey resulted in a CNI of 55 dB. There were 12 sites chosen 
in 131.5 square mile area with 496,973 population. 
During the testing perirofor Tampa, at all sites there was noise from jet aircraft 
either commercial or military. This was the main reason for the high CNI of 58 dB . 
In other noise matters, the Environmental Protection Commission set a limit of 78 
dBA on residential property coming from a raceway. This evolved after a public 
hearing involving Golden Gate and East Bay Raceways. 
Motorcycles (off-road types) are still a large source of noise complaints. EPA 
conducted a hearing in St. Petersburg early in the year for public reaction to the 
proposed regulation on New Motorcycles. It was felt at that hearing that the new 
regulations will help the State and Local programs in the control of noise from all 
facets of the motorcycle industry. 
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